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GUILLAIN-BARRE SYNDROME* 


W. S. DEMPSEY, M.D. 


Fellow in Surgery 


L. J. KARNOSH, M.D. 
Department of Neuropsychiatry 
and 


W. JAMES GARDNER, M.D. 


Department of Neurosurgery 


Since publication of the paper by Guillain, Barré, and Strohl! 
in 1916 describing 2 cases of polyneuritis with albuminocytologic 
dissociation with a favorable result, many investigators have presented 
their opinions in an attempt to clarify the status of this syndrome. Un- 
fortunately, almost every author gave his particular modification of the 
Guillain-Barré syndrome a new name, and as many as thirty appella- 
tions have been found in the literature. The following are examples: 
radiculoneuritis with acellular hyperalbuminosis of cerebrospinal 
fluid,? acute infectious polyneuritis,’ polyradiculoneuritis with albumino- 
cytologic dissociation,* acute ascending paralysis,® infectious polyneuri- 
tis,’ acute encephalo-myelo-radiculoneuritis,’ polyneuritis of unknown 
etiology,® acute polyradiculoneuritis,? encephalo-myelo-radiculitis,” in- 
fectious neuronitis,"! polyradiculoneuritis,” neuronitis,® albumino- 
cytologic dissociation in cerebrospinal fluid with xanthochromia," 
polyradiculoneuritis with albumino-cytologic dissociation of cere- 
brospinal fluid,’® myeloradiculoneuritis with cell protein dissociation," 
myeloradiculitis,” acute polyneuritis,’® acute infectious meningo- 
myelo-radiculitis," meningomyelo-encephalitis and meningo-radicul- 
omyelitis,” polyneuritis with facial diplegia,” curable polyradiculo- 
neuritis,” infective neuronitis,” peripheral neuritis, chronic progressive 
polyneuritis,> polyneuritis,® acute diffuse polyradiculoneuritis,” acute 
polyneuritis with facial diplegia,” acute benign infectious myelitis,” 
acute infective polyneuritis,*® acute febrile polyneuritis,** multiple 
neuritis,” toxic neuronitis of pregnancy,” acute polyradiculoneuronitis, 
meningo-encephalo-myelo-neuritis.” In spite of the multiplicity of 
titles, the whole subject ‘‘is still in the formative stage and up to this 
time has hardly advanced beyond the detailed clinical description and 
possible relationships”, to quote the excellent work of Taylor and 
McDonald” published in 1932. 

* An abstract of the prize-winning thesis in the William E. Lower Thesis Competition, Junt, 
1947. 
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GUILLAIN-BARRE SYNDROME 


Although it is generally a good practice to avoid a proper name and 
to use an anatomic term, in this particular syndrome it would be well 
to abandon the multiple anatomic terms and merely to designate the 
composite group as the Guillain-Barré syndrome, as proposed by 
Lewey,”° who said, ‘‘It is suggested that we retain the designation Guil- 
lain-Barré syndrome which has become popular as a general heading 
for the various forms of polyneuropathy and radiculoneuropathy of 
unknown etiology.’’ Dr. LaSalle Archambault expressed this opinion 
well in a discussion of the paper of Strauss and Rabiner” when he said, 
“To my mind it is rather unfortunate that a new name should be coined 
every time a fresh group of cases arises, merely on the basis of some 
minor and frequently inconstant differential feature.” 

In 1916 Guillain, Barré, and Strohl! published their original paper 
emphasizing the albumino-cytologic dissociation with a favorable 
prognosis in 2 cases. They described the condition as a “‘syndrome 
characterized by motor disturbances, abolition of tendon reflexes with 
preservation of cutaneous reflexes, of paresthesias with minor dis- 
turbances of objective sensibility, of pain on pressure of muscles, of 
slight modification of electrical reactions of nerves and muscles and of 
albumino-cytological dissociation of cerebrospinal fluid.” Their report 
of the dissociation was a definite milestone, but this same discordance 


between protein and cell count led Guillain into an error in prognosis 
which was not rectified in his own mind until 1937. 


In 1936 Guillain? defended his original position and insisted on 
albumino-cytologic dissociation (‘‘cases with .3—.4 Gm. [300-400 mg. 
per cent] do not belong to this syndrome’) and a favorable prognosis. 
He also acknowledged the presence of facial palsy in some cases. 

Finally in 1937 Guillain,” in a discussion of a paper by Barré, re- 
tracted his firm stand that the total protein had to be 1 to 2 Gm. (1000- 
2000 mg. per cent) for a diagnosis of his syndrome. He also admitted 
that fatal cases did occur. 

Etiology 


The etiology of this syndrome is just as vague and as poorly crystal- 
lized as are its manifold symptoms. In 1919 Wilson® believed that he 
had isolated and cultivated the virus and postulated that the disease 
could be transmitted from man to monkey and from monkey to monkey. 
However, this claim was soon retracted, particularly as to isolation of 
virus, and Collier’ observed that the causal relation of virus infection 
to polyneuritis remains unproved. Guillain and Barré,** themselves, 
believed that the disease was congestive and not inflammatory. This 
fact explains the good prognosis they usually found in the syndrome 
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and the relative rapid return to the normal state. This, of course, does 
not exclude the possibility of a virus being a causative factor, with a 
predominant action of vasodilatation that is also reversible. Several 
authors® have advanced the hypothesis that a number of cases of the 
Guillain-Barré syndrome may actually be manifestations of anterior 
poliomyelitis with favorable outcome. 

The fact that diseases such as diphtheria, syphilis, diabetes, toxemia 
of pregnancy, serum sickness, and reaction to mustard gas in isolated 
instances may present a clinical syndrome identical with that of the 
Guillain-Barré syndrome (even to the cerebrospinal fluid albumino- 
cytologic dissociation) would seem to point toward a toxic agent as the 
etiologic factor. 

Pathology 

As to the pathology of the syndrome, analysis of numerous investiga- 
tions reveals no common denominator. The most common process is a 
degeneration and demyelinization of the central nervous system with- 
out signs of inflammation. Small round cell infiltration which could be 
interpreted as a positive inflammatory phenomenon was frequently 
encountered. The diversity of the pathologic findings further attest the 
sound wisdom of regarding this condition as a syndrome rather than 
as an entity. 

The studies of the cerebrospinal fluid furnish by far the most char- 
acteristic and constant changes, and it is probably on these that the 
entire complex hangs together as an entity. 

Guillain et al.' originally pointed out the albumino-cytologic dis- 
sociation in 1916. That this was not necessarily constant was evident 
from the work of Bradford, Bashford, and Wilson*® and the studies of 
Casamajor."! In this review of the literature the finding of albumino- 
cytologic dissociation is reported in about 60 to 80 per cent of cases. 
Baker states, “The absence of a high total protein may be found in 
typical cases. The presence of mild or moderate cell increase (in cerebral 
fluid) chiefly mononuclear cells, is not untenable with this disease 
(encephalomyelo-radiculitis).”” The cerebrospinal fluid dissociation 
may be a late manifestation. Xanthochromia is present in a small per- 
centage of cases. In 1 case Taylor and McDonald” reported a total 
protein of 49 mg. per cent in the cisternal fluid and 206 mg. per cent 
in the lumbar spinal fluid. They stated that further detailed study of the 
‘cerebrospinal fluid from the lumbar, cisternal, and ventricular regions 
should yield results of importance from a diagnostic standpoint.” In 
our review of the literature no such report was found. 

Increased intracranial pressure with papilledema has been reported 
only rarely with this condition.” The colloidal gold curve is not charac- 
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GuILLAIn-BARRE SYNDROME 


teristic. Sugar and chloride studies are usually within normal limits. 
One case® was reported with temporary spinal cord block of unknown 
origin. 

The blood and urine studies are not significant. A transient leuko- 
cytosis is occasionally seen in the early paralytic stage. Anemia is not a 
constant finding. Baker’’ pointed out that the heterophile antibody 
test was positive in many successive cases. An elevated blood sedi- 
mentation rate has been reported. 

Chronaxia and electric stimulation studies have not proved sig- 
nificant. 


Clinical Course and Symptomatology 


A few authors® have pointed out a seasonal incidence of this syn- 
drome. They feel that most cases occur in late summer, autumn, and 
winter. This is probably only coincidental, since it has not been ob- 
served generally. The age and sex incidence are apparently not sig- 
nificant. 

In 33 to 55 per cent of cases there is a history of a preceding illness, 
usually an upper respiratory infection. This illness is often followed by a 
latent period, which varies considerably from a few days to a few months. 
The immediate prodromes vary from severe headache, backache, 
ataxia, to mild paresthesias of the hands and feet. The variants are mul- 
tiple, and no characteristic onset may be described. 

The paresis or paralysis itself is generally symmetrical, equal, and of 
the flaccid type, although Baker’ ” points out that rarely a spastic type 
is seen. The paresis usually begins in the lower extremities and may 
spread to the upper extremities. Authors“ *:“* disagree on whether the 
proximal or the distal groups of muscles are more involved. 

The trunk is usually less affected than the limbs, and occasionally 
the diaphragm is implicated. Tenderness of the muscles or the nerve 
trunks is noted occasionally. The electric reaction is of degeneration, 
more frequently incomplete, the changes being most marked in the 
muscles of the extremities.” 

The sensory involvement tends to be minimal and of the glove 
and stocking or acral type of distribution. The deep sensibility tests are 
neither constant nor characteristic. In general, the deep reflexes are 
lost, and the superficial reflexes are retained. The anal and vesical 
sphincters may or may not be involved. 

The cranial nerves may be affected, the seventh nerves being those 
most frequently involved. This paralysis is usually described as peri- 
pheral in type.” The actual incidence of facial diplegia is problematical, 
since many authors choose to classify the cases with facial diplegia in a 
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separate category. A few cases present involvement of the cranial nerves 
exclusively.® 

The temperature tends to be normal in most cases. ‘Tachycardia has 
been described but is at best an inconstant finding.” 

The status of the patient varies from the completely helpless patient 
to one with mild peripheral neuritis. The ‘course varies from one of 
rapid recovery with no residuals to that of a fatal outcome. Often 
patients make a complete recovery over a period of months. The deep 
reflexes tend to return slowly.” The incidence of contractures is low 
Paresis of the facial muscles may persist for years. Relapses or recur- 
rences of the condition are not common. 
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Fatalities are commonly caused by respiratory or bulbar paralysis, 
and patients with prolonged courses may die of heart failure“ or termi- 
nal pneumonia. 





The prognosis is apparently impossible to predict in any given case 
and should be guarded. Guillain originally felt that in any case with 
cerebrospinal fluid dissociation the prognosis was consistently favorable. 








As previously pointed out, this stand by Guillain was untenable. Mor- § .3| . 
tality varies from 14” to 42 per cent.”! Polan and Baker® warned that § £3) 3 
*‘a prognosis should be made only after a long period of observation.” " iz 
Treatment 2 | + 

a5 


Guillain® injected sodium salicylate intravenously and quinine, — 
methenamine, and colloidal silver intramuscularly. He also introduced 
colloidal silver by massage. Barker’ advocated removal of focal in- 
fections. 


t 


Sahs and Paul” employed the Kenny treatment in 8 cases and noted 
that the treatment did not forestall. paralysis in the progressive phase. 
Gayle et al.** also used Kenny packs. Vitamins, typhoid shock,” x-ray, 
and arsenicals have also been tried. Recently gratifying results have 
been reported from the use of neostigmine. © 








No treatment has been particularly successful. General supportive 
measures and the use of a respirator in those cases developing respira- 
tory paralysis are the procedures of choice. 
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Presentation of Cases 


1946 | 


Onset 


During the past nine years 15 typical cases of the Guillain-Barré 
syndrome have been recognized at Cleveland Clinic. These and 3 other 
cases are presented because of their clinical similarity and are sum- 
marized in the table. Several cases clinically diagnosed as the Guillain- 
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Barré syndrome were excluded from this study because of the absene 
of albumino-cytologic dissociation. 


Analysis of Cases 


The first 15 cases presented albumino-cytologic dissociation of un- 
known origin. This group of cases showed the following: 

Preceding Infection. Six, patients gave a history of an upper 
respiratory infection, the interval between the infection and onset of 
symptoms ranging from two weeks to three months. 

Age, Sex, and Seasonal Incidence. The age incidence was highest 
in the sixth decade, in which 6 of the cases occurred. Four cases occurred 
in the third decade. The sex incidence was 10 in males, 5 in females, 
‘The seasonal incidence was highest in February, in which 4 cases had 
their onset. ‘Three cases originated in April. 

Initial Onset. In 9 cases the initial symptoms, mainly of weaknes 
and paresthesias, appeared in the arms and legs. In 2 cases the initial 
symptoms appeared only in the legs. In 2 cases cranial nerve involve- 
ment was the presenting symptom. In 1 case the presenting symptoms 
were in the arms, and in 1 case the arms, legs, and cranial nerves were 
first involved. 

Cranial Nerve Involvement and Sphincter Disturbances. The 
cranial nerves were involved in 6 instances. In 4 cases there was bilateral 
facial diplegia, and in 1 case bilateral facial diplegia was seen in com- 
bination with involvement of the third, fourth, sixth, and eighth nerves. 
This patient had a complete external ophthalmoplegia, an uncommon 
finding in this syndrome.™*" A right sixth nerve palsy was observed 
in 1 case. Sphincter disturbances were present in 3 cases, namely urinary 
retention in 2 instances and fecal incontinence in the third. 

Temperature and Pulse. The temperature in all cases was within 
normal limits, and the pulse rate was over 100 in 6 cases. 

Motor and Sensory Involvement. The most common finding was 
motor weakness of the legs. Sensory involvement was most common in 
the legs, chiefly of the glove and stocking type of acro-anesthesia. In 
3 instances no sensory loss was noted. In 2 cases the sensory loss was con- 
fined to the ulnar distribution of the hands. Vibratory sense and posi 
tion sense were diminished in the legs in 6 instances. The nerve trunks 
were tender in 1 case. In only 1 instance was respiratory failure observed 
in the acute phase. 

Reflexes. The deep reflexes were absent in 12 patients. In 1 the 
deep reflexes were absent in the legs only, in another they were absent 
in the legs and diminished in the arms, and in a third patient all deep 
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GuILLAIN-BARRE SYNDROME 


reflexes were diminished. In most instances the abdominal reflexes were 
preserved. 

Laboratory Study. Hemoglobin was below 70 per cent in only 1 in- 
stance. The highest leukocyte count observed was 11,950 per cu. mm. 
Small amounts of albumin were found in the urine in 4 cases. The 
cerebrospinal fluids varied from a total protein of 58 mg. per cent to 
455 mg. per cent. The cell counts varied from 0 to 8 cells per cu. mm. 
Xanthochromia was observed in 3 cases. The colloidal gold curve 
studies were not significant. The Wassermann reactions were negative 
in the spinal fluid and blood in every case. Cerebrospinal fluid studies 
were normal when case 11 was admitted to Cleveland Clinic Hospital 
on April 17, 1945, nine days after the onset of initial symptoms. Nine 
days later the cerebrospinal fluid presented a total protein of 58 mg. 
per cent and 1 cell per cu. mm. Subsequently this patient was followed 
at Henry Ford Hospital in Detroit, and the cerebrospinal fluid studied 
there in June, 1945, revealed a total protein of 425 mg. per cent and 
1 cell per cu. mm. It has been previously noted that cerebrospinal 
protein may not be elevated early in this syndrome. 


Treatment 


Various forms of therapy were used, including deep x-ray over the 
dorsal region of the spine, typhoid shock, and arsenical therapy. Vita- 
mins, chiefly B complex, and liver extract were also administered. 
Therapy had little if any effect on the clinical course. 


Results 


Five of the cases terminated fatally. One patient died of respiratory 
failure four weeks after the onset of initial symptoms; 1 died of terminal 
pneumonia after six months without improvement; 1 died of cardiac 
failure after nine months of continuous illness; 1 died of necrotizing 
hepatitis after eleven months. The fifth patient lingered on for almost 
five years without improvement and then succumbed to terminal 
pneumonia. The ages of these patients were 54, 53, 52, 35, and 23, re- 
spectively. The sex incidence was 3 males and 2 females. In only 1 case 
was a previous history of infection elicited. Xanthochromia of the 
cerebrospinal fluid was present in 2 of the fatal cases. 

In 7 cases there was complete recovery in from three to ten months 
except for absent tendon reflexes in 2 instances. One patient was im- 
proving satisfactorily five months after onset of initial symptoms. ‘The 
only residual was slight facial palsy (still present six years later) in 1 case 
and slight weakness of the legs in a second case. In case 6 a mild recur- 
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rence of the original symptoms occurred four years after the original 
illness but cleared up completely in a few months. 

Necropsy Study. The necropsy study of case 10 is included through 
the cooperation of Dr. H. K. Giffen of Youngstown, Ohio. The sig. 
nificant findings were: (1) focal degeneration in and around the spinal 
cord; (2) edema of the brain with hyperemia; (3) degeneration of 
peripheral nerves; (4) focal degeneration of striated muscle; and (5) 
marked central and midzone degeneration of the liver. (This was simi- 
lar to liver changes previously described by Aring.®) 

Through the courtesy of Dr. A. Theodore Steegmann, Kansas City, 
Missouri, the necropsy study of the spinal cord in case 14 is presented, 
His pathologic diagnoses were (1) degeneration of the peripheral nerves 
and (2) vacuolization of the cytoplasm of the anterior horn cells. 

Permission for necropsy was not obtained in the remaining fatal 


cases. 

Additional Cases. Case 16 is included in this paper because it 
presents a picture identical with that of the Guillain-Barré syndrome 
associated with pregnancy™* and because the subsequent development 
of papilledema was unusual.” This patient entered Cleveland Clinic 


in October, 1942, thirteen days after she had been delivered of normal 
healthy twins. In the first three months of pregnancy she had severe 
hyperemesis which resulted in a loss of 25 pounds. In the fourth month 
she developed a left facial palsy which lasted ten days. After the fourth 
month she noted weakness in her legs accompanied by numbness and 
soreness. The weakness progressed until the patient was unable to walk 
at term and was accompanied by tingling, stiffness and mild clumsiness 
of the hands. Examination revealed loss of all deep reflexes and dim- 
inished sensation from the hips distally. Lumbar puncture revealed an 
initial pressure of 250 mm. of water with normal dynamics and xantho- 
chromic fluid containing a total protein level of 470 mg. per cent and 
2 cells per cu. mm. A tentative diagnosis of the Guillain-Barré syndrome 
was made, and at the time of discharge, supportive therapy only was 
prescribed. ‘This same patient was admitted to Johns Hopkins Hospital 
in Baltimore in January, 1943, unimproved, at which time she had 
bilateral papilledema and a cerebrospinal fluid pressure of over 600 mm. 
of water. Total protein was 420 mg. per cent. An air injection was done 
and the ventricles were found to be normal. A right subtemporal decom- 
pression was carried out. At last report the patient had shown no im- 
provement. This case was previously reported by Ford and Walsh.” 


Cases 18 and 19 are presented here as examples of the clinically 
identical picture seen in diabetes mellitus. 
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From the foregoing discussion it is evident that a syndrome exists 
which is of unknown cause, is characterized by polyneuritis, is often 
accompanied by facial diplegia, usually presents albumino-cytologic 
dissociation of the cerebrospinal fluid, and has a favorable prognosis in 
the majority of cases. 
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This syndrome is seen both as a primary condition and as one asso- 
ciated with other conditions, such as syphilis, diphtheria, serum sick- 
ness, fever therapy, pregnancy, and reaction after exposure to mustard 
gas. The precise nature is obscure in both the primary and associated 
forms. No recognized factors in any case of diphtheria, diabetes, syphilis, 
and the like precede or prognosticate the development of this syndrome. 
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For the sake of clarification of terminology and out of deference to 
the men who first pointed out albumino-cytologic dissociation in asso- 
ciation with polyneuritis, it is suggested that all cases of the aforemen- 
tioned type, whether of the primary or of the associated variety, be 
grouped under the title of the Guillain-Barré syndrome pending the 
time when the precise nature and etiology of this complex are understood, 
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NITROGEN MUSTARD THERAPY 
Report of 16 Cases Thus Treated 


DONALD W. BORTZ, M.D., and RUSSELL L. HADEN, M.D. 
Division of Internal Medicine 


Following World War I the therapeutic value of nitrogen mustard 
(HN,) was investigated by numerous workers both in this country and 
in Europe. In the United States Krumbhaar,' Pappenheimer and Vance, 
and Warthin and Weller’ presented their observations on its action in 
certain neoplastic diseases in mice and rats. The medical profession took 
no advantage of the results of this research until its value was suggested 
by the Allied catastrophe at Bari during the invasion of Italy in 1943.4 
At this time the actions of the mustard gases were thoroughly studied 
and their potentialities realized. 

Shortly after this incident the first report on the clinical use of nitro- 
gen mustard was made by Gilman,> Goodman, et al.,° who presented a 
series of terminal cases in which tris-amine hydrochloride had been used. 
In 1946 there appeared several reports®” of the value of nitrogen mustard 
in the management of certain types of neoplastic diseases. These articles 
present an excellent evaluation of the present status of nitrogen mustard 
therapy, and the reader is referred to them tor a thorough understanding 
of the actions of the halogenated alkyl amines. 

In this article we will present our experience with the methy] bis- 
amine hydrochloride and the results thus far noted. 

With two or three exceptions, all of our patients were ambulatory, 
remaining at bedrest for only thirty minutes following each injection. 
No ill effects were noted. 

The nitrogen mustard was prepared in 10 cc. of sterile normal saline 
solution, 0.9 per cent, and in all but 1 case was injected directly and 
rapidly into the antecubital vein. Extreme care and caution were always 
exercised to prevent tissue infiltration. In 1 case, because of poor veins, 
an intravenous infusion of saline was started and the nitrogen mustard 
injected into the tubing to prevent subcutaneous extravasation. The 
dosage always given was 0.1 mg. per kg. body weight injected daily on 
four consecutive days. The only immediate side effect was nausea and 
vomiting, which occurred in 5 cases, 1 necessitating interruption of 
treatment upon two different courses. However, upon resumption three 
days later and one day later, respectively, no ill effects were encountered. 

Bone marrow studies have not been routinely made, but the use of 
nitrogen mustard is accompanied by a depression of the total nucleated 
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cell count, reaching a maximum by the twenty-first day, with rapid 
recovery by the fourth week.’ Lymphopenia may develop within forty- 
eight hours, with recovery in two weeks, and neutropenia in the third 
week, with recovery by the fourth week. Thrombopenia may be pro- 
duced, but serious bleeding has never occurred. In only 1 instance has 
any hemorrhagic tendency (case 14 )occurred. No evidence of phlebo- 
thrombosis has been observed. Serial blood counts were not always 
obtained because of difficulty experienced by patients having to return 
long distances to the Clinic. 


Case Reports 


Case 1. A woman, aged 24, had had a diagnosis of Hodgkin’s disease made by 
biopsy in January, 1946, and had subsequently received thirty or more x-ray treatments. 
During the past three months the patient had suffered from a cough, particularly at 
night, a weight loss of 10 pounds, fatigue, weakness of the legs, and had failed to respond 
to x-ray therapy. Physical examination revealed shotty glandular enlargement in the 
cervical, axillary, and inguinal areas. Breath sounds were harsh and diminished in the 
region of the chest. Laboratory data disclosed a normal blood count and differential 
count, and the blood sugar and serologic tests were negative. Sedimentation rate was 
1.55 mm. per minute. X-ray examination of the chest revealed prominence of lung 
markings with probable interstitial infiltration in the lower portion of both lungs and 
a patch of infiltration in the upper part of the right lung. Slight irregular enlargement 
of both hilar zones was noted. A recent fracture of the right sixth rib with surrounding 
mottled destruction was also observed. Bronchoscopy was noncontributory. Nitrogen 
mustard was given daily for four consecutive days without ill effects. Repeated efforts 
for follow-up observations have failed. 


Case 2. A woman, aged 70, had suffered from recurrent episodes of hives of two 
weeks’ duration for ten years. During the past nine months, red, weeping, burning, and 
itching skin lesions had appeared and had failed to respond to treatment with a multitude 
of ointments. Physical examination revealed generalized cutaneous lesions which were 
of split-pea to palm size. Some of the lesions had dry serous crusts and tended to form 
in perfect circles. The scalp, face, hands, and feet were clear. Laboratory data disclosed 
urinalysis, blood sugar, blood Wassermann and Kahn tests, and complete blood count 
all normal. Skin biopsy revealed a histologic picture of mycosis fungoides. X-ray irra- 
diation, 75 r to all areas, was applied. One week later a series of injections of nitrogen 
mustard was begun, and when this treatment was completed some of the lesions appeared 
to be fading decidedly, and there was less infiltration. Blood examination at this time 
was negative except for a red cell count of 3,410,000, 11 Gm. hemoglobin, leukopenia 
of 3750, and 83 per cent neutrophils. Urinalysis was negative. Two weeks following 
treatment with nitrogen mustard the itching had subsided and the lesions had improved, 
some disappearing completely, others with decreased to absent infiltration and receding 
redness. Three weeks after beginning treatment the blood count was 4,300,000 red cells, 
10 Gm. hemoglobin, 4000 white cells, and 71 per cent neutrophils. At this time, peculiar 
recurrence of the lesions began to appear, so that a second course of the alkyl amine was 
given one month following the first. This series was accompanied by severe nausea and 
some vomiting. Three weeks later the blood study showed 3,500,000 red cells, 9 Gm. 
hemoglobin, 1000 white cells, 51 neutrophils, and 40 lymphocytes. Five days later 
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there were 2,850,000 red cells, 9 Gm. hemoglobin, 2450 white cells, 56 per cent neutro. 
phils, and 44 per cent lymphocytes; and eleven days later there were 2,550,000 red cells, 
8 Gm. hemoglobin, 2000 white cells, 56 per cent neutrophils, and 44 per cent lym. 
phocytes. Within the month following the second series the lesions had failed to improve 
and the itching had persisted, so that local irradiation was again resorted to. 


Case 3. A woman, aged 25, complained of the onset of fatigue, enlargement of 
cervical and later axillary and inguinal glands in November, 1945. A biopsy showed 
lymphoblastoma. Repeated courses of irradiation were associated with much nausea 
and vomiting. She had noted recent severe pain in the left upper quadrant and back 
and a weight loss of 10 pounds. Physical examination revealed decided pallor, generalized 
glandular enlargement, decreased breath sounds at the right base, and an extremely 
tender, full, obese abdomen. The spleen was palpable 3 fingers’ breadth below the costal 
margin. b 





Fig. 1. Case 3. Roentgenograms of the chest. 
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Laboratory data: Urinalysis, blood Wassermann and Kahn tests, and blood sugar 
were negative. A blood count revealed mild hypochromic anemia. X-ray examination 
of the chest demonstrated pleural effusion and thickening of the pleura at each base 
(fig. 1a). The patient was given nitrogen mustard on four consecutive days and experi- 
enced much nausea and vomiting, obtaining some relief with phenobarbital. Five hun- 
dred cc. of citrated whole blood was given. Six weeks later she had gained 8 pounds, felt 
greatly improved, and the anorexia had completely subsided. She had experienced 
slight edema about the ankles for the past three days. Abdominal pain had subsided, 
but there was no change in the size of the nodes, spleen, or liver. The blood examination 
showed 63 per cent hemoglobin, and there was somewhat increased bilateral pleural 
eflusion (fig. 1b). ‘The patient was given a second course of nitrogen mustard therapy 
and five weeks following this series had gained 5 more pounds in weight and was breath- 
ing more easily. There was much edema about the ankles, evidence of pleural effusion 
at both bases, and much voluntary splinting of the abdominal wall. A slight degree of 
generalized adenopathy persisted, and a 2 plus pitting edema over the tibia was present. 

Blood examination demonstrated 3,700,000 red cells and 53 per cent hemoglobin; 
roentgenograms of the chest showed only the effusion, which had decreased since the 
previous examination (fig. 1c). A third series of nitrogen mustard injections was given. 
Five weeks later the patient returned with low back pain, which had followed the first 
menstrual period she had had in six months. She felt remarkably improved. The glandu- 
lar enlargement was minimal, the lungs appeared clear, and the edge of the spleen was 
now barely palpable through a thin, soft abdominal wall. The blood count at this time 
revealed 2,420,000 red cells and 2570 white cells, and the hemoglobin content was less 
than 50 per cent. X-ray examination of the chest was negative (fig. 1d). No additional 
nitrogen mustard was given. Upon our recommendation the patient received several 
blood transfusions under the supervision of her referring physician. She returned five 
weeks later, complaining of aching of the legs and arms and a loss in weight of 2 pounds. 
A few small epitrochlear and inguinal nodes were palpable, but the spleen was no 
longer palpable. The blood count revealed 3,570,000 red blood cells, 8.5 Gm. of 
hemoglobin, 2950 white blood cells, 72 per cent neutrophils, 4 per cent eosinophils, and 
24 per cent lymphocytes. Roentgenograms of the chest gave entirely negative findings. 
A fourth series of nitrogen mustard injections was given without serious difficulty. 


Case 4. A man, aged 50, had developed itching of the skin over the back ten 
months prior to his initial visit. Four months later a generalized exfoliative type of 
dermatitis had appeared. Physical examination revealed widespread thickening of the 
skin, associated with pruritus and scaling. Stony hard generalized glandular enlarge- 
ment and a 1 plus pitting edema over the tibia were present. Urinalysis showed 1 plus 
albuminuria. Blood studies disclosed 75 per cent hemoglobin, and the white cell count 
was 3900 with a normal differential count. Blood sugar and Wassermann tests were 
negative. Roentgenograms of the chest showed evidence of aortic calcification. Biopsy 
ofa lymph node revealed lymphoblastoma of indeterminate type, and examination of 
sternal marrow was compatible with the diagnosis of Hodgkin’s disease. A series of nitro- 
gen mustard injections was given. Three weeks later the urine contained 2 plus albumin- 
uria, the skin remained unchanged, and the itching was minimally improved, but the 
patient had gained slightly in weight. Six weeks after the initial course he was given a 
second series because of the subjective relief of itching and the objective softening of the 
kin. The blood count at this time was 3,180,000 red blood cells, 9.5 Gm. of hemoglobin, 
4350 white blood cells, 66 per cent neutrophils, 2 per cent eosinophils, 28 per cent lym- 
phocytes, and 4 per cent monocytes. 
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Case 5. A man, aged 55, had developed a severe upper respiratory infection ip 
September, 1946. Ten days after its subsidence, enlargement of the cervical glands had 
occurred. Physical examination was negative except for the glandular enlargement and 
a diffusely enlarged thyroid gland. The laboratory examination disclosed urinalysis, § 
blood sugar, and Wassermann reaction normal. The red cell count was 5,130,000, the 
white cell count 11,300, and the hemoglobin 94 per cent. The differential count wa 
normal. X-ray examinations of the chest and dorsal region of the spine were also nega. 
tive. A biopsy from the nasopharynx was made but revealed only a chronic inflammatory 
lesion. Biopsy of a left cervical node indicated a diagnosis of lymphoblastoma. A serig 
of x-ray treatments to the cervical region was given and was repeated one month late 
because of recurrence of symptoms. For the succeeding two months x-ray therapy was 
again administered because of cervical adenopathy, and on July 14, 1947, a series of 
nitrogen mustard injections was given. The blood examination at the end of the serie 
revealed 84 per cent hemoglobin and 6700 white cells. Urinalysis was reported normal, 

One month following completion of the series the patient experienced rapidly 
progressive swelling of the face and left side of the neck. Three days later he entered the 
hospital as an emergency case. There was marked edema of the eyelids and of the lef 
side of the face, which was hard and dusky in color. Respirations were difficult. Cervical 
nodes were matted in the left and enlarged on the right. The chest was clear. The liver 
was palpable 3 fingers’ breadth below the right costal margin. Mediastinal compression 
was believed to have occurred. The blood examination revealed 68 per cent hemoglobin, 
6950 white blood cells, 81 per cent neutrophils, 5 per cent lymphocytes, 13 per cent 
monocytes, 1 per cent metamyelocytes. Roentgenogram of the chest disclosed progression 
of the mediastinal tumor with probable atelectasis of the right middle lobe and infiltra- 
tion in the left upper lobe. The condition of the patient was grave, but a course of nitro- 


gen mustard was started, and continuous oxygen administered nasally. He expired eight 
hours following the third injection. Permission for autopsy was refused. 


Case 6. A man, aged 22, had had a cold, flu, pneumonia, and questionable whoop- 
ing cough at the age of 6 and following this had developed enlargement of the right 
cervical glands. At the age of 8, material obtained élsewhere by biopsy of a node from 
the neck was positive for Hodgkin’s disease. During the next ten years he had received 
about one hundred blood transfusions and much radiation therapy. Five intramuscular 
injections of anticytotoxic serum had been given. Four independent biopsies done els- 
where led to a concurrence in the diagnosis of Hodgkin’s disease. When he was initially 
seen here, physical examination revealed evidence of cervical and supraclavicular gland 
and one large axillary node. The liver was palpable 3 fingers’ breadth below the costa 
margin and was slightly tender. The spleen was also palpable 3 fingers’ breadth belon 
the costal margin. Urinalysis and x-ray examination of the chest were negative. The 
blood examination revealed 4,130,000 red cells, 10.5 Gm. hemoglobin, and 3900 white 
cells. The differential count disclosed 58 neutrophils, 6 eosinophils, 1 basophil, and 5 
lymphocytes. The patient received a course of nitrogen mustard and one month late 
had gained 12 pounds in weight and felt exceedingly well except for a severe attack 0 
shingles. The spleen was palpable 3 fingers’ breadth and the liver at 2 fingers’ breadth 
below the costal margin. The adenopathy had almost subsided. Two months after thi 
first course the glandular enlargement was barely perceptible, but the liver and splees 
remained unchanged. Three months after the initial course he had maintained hi 
weight but had developed anorexia. The glandular enlargement was absent, the spleet 
was palpable at 2 fingers’ breadth and the liver at 3 fingers’ breadth below the costal 
margin. The urinalysis was negative, and there were 3,720,000 red cells, 9.5 Gm. 
hemoglobin, and 4050 white cells. The patient received a second course of nitrogea 
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mustard and one month later had gained an additional 7 pounds, was symptom-free, 
had no enlarged glands, and the spleen was palpable at 1 to 2 fingers’ breadth below 
the costal margin. X-ray examination of the chest was then negative, and the blood 
examination revealed 4,850,000 red cells, 12.0 Gm. hemoglobin, 3650 white cells, 57 
per cent neutrophils, 16 per cent eosinophils, 22 per cent lymphocytes, and 5 per cent 
monocytes. One month following the last observation he was maintaining his weight but 
had been experiencing dizziness, which was attributed to his work in a hot kitchen. 
The spleen was palpable 1 to 2 fingers’ breadth below the left costal cage, and the liver 
dullness was noted 1 to 2 fingers’ breadth below the right costal cage. No adenopathy 
was present. X-ray examination of the chest remained negative. The blood count re- 
vealed 5,050,000 red blood cells, 14 Gm. hemoglobin, 4700 white blood cells, 74 per 
cent neutrophils, 10 per cent lymphocytes, 8 per cent eosinophils, and 8 per cent mono- 
cytes. Additional mustard therapy was deferred. 


Case 7. A woman, aged 43, had had generalized glandular enlargement in 1941, 
and a biopsy had demonstrated lymphosarcoma. She had received irradiation treat- 
ment to the nodes in 1941, 1944, and 1946. Ten months prior to admission, intermittent, 
sharp, stabbing pain had appeared in the right hip, at times awakening her from sleep. 
She had lost 21 pounds in weight during the past ten months and had suffered from 
anorexia, general weakness, and nervousness. It was believed that her symptoms mani- 
fested cord metastasis. The physical examination was entirely negative. Urinalysis, 
Wassermann reaction, and blood sugar were negative. Blood examination revealed 
3,950,000 red cells, 4200 white cells, 10.0 Gm. hemoglobin, 79 polymorphonuclears 
3 eosinophils, 16 lymphocytes, and 2 monocytes. A series of nitrogen mustard injections 
was given, considerable nausea and vomiting following the second injection. Mild 
mental hallucinations occurred five to six hours after this injection and lasted a half- 
hour. The nausea and vomiting responded to phenobarbital given orally. The patient 
was seen four weeks later, stating that she had been completely free of all pain since the 
course of treatment. Blood count revealed 3,950,000 red blood cells, 10 Gm. hemoglobin, 
4200 white blood cells, 79 per cent neutrophils, 3 per cent eosinophils, 16 per cent 
lymphocytes, and 2 per cent monocytes. Additional treatment was deferred. 


Case 8. A man, aged 62, had developed widespread pruritus eight months prior 
to admission. Four months later a generalized glandular enlargement had appeared. 
Physical examination revealed no cervical but axillary and inguinal glandular enlarge- 
ment, and the liver was palpable 3 fingers’ breadth below the costal margin. The urin- 
alysis, blood count, blood sugar, and Wassermann test were negative. Sternal puncture 
gave negative findings, and x-ray examination of the chest was also negative. Biopsy 
ofan inguinal node revealed lymphoblastoma. Roentgen treatment was given to various 
areas, but four months later the cervical nodes were enlarged. The liver was palpable 
at the costal margin. The blood examination revealed 1,700,000 red cells, 28 per cent 


# hemoglobin, 60 per cent neutrophils, 20 per cent lymphocytes, 2 per cent eosinophils, 


6 per cent atypical lymphocytes, and 1 per cent metamyelocytes. A course of nitrogen 
mustard therapy was administered, during which time the patient received three 500 cc. 
transfusions of fresh whole blood. He felt improved following this series, and no ill 
Poaay were observed. Attempts to contact the patient for follow-up observations have 
ailed. 


_ Case 9. A man, aged 47, was found to have polycythemia elsewhere in 1943. At that 
lime twelve to fifteen x-ray treatments had been given without improvement. Since then 
the patient had been extremely nervous, was unable to do any hard work, and felt com- 
pletely exhausted. Physical examination revealed the mucous membranes to be plethoric 
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and essential hypertension to be present. The spleen was palpable 2 fingers’ breadth be. 
low the left costal cage. The urinalysis, blood sugar and urea, and Wassermann reaction 
were negative, as was x-ray examination of the chest. Blood studies revealed 8,640,000 
red cells, 162 per cent hemoglobin, 13,500 white cells, normal differential count, and 
the total amount of cells present per kilogram of body weight was 98 cc. A full series of 
nitrogen mustard injections was given and accompanied by moderate nausea and 
vomiting. Upon return of the patient one month later the plethora had disappeared, 
and he felt stronger, though noon-day exhaustion persisted. The blood pressure re. 
mained unchanged, being 220 systolic and 120 diastolic. The spleen was no longer 
palpable. The blood count now showed 7,330,000 red blood cells, 21 Gm. hemoglobin, 
5500 white blood cells, and 50 cc. of cells per kg. of body weight. No additional therapy 
was instituted. 

Case 10. A man, aged 41, suffered the onset of intermittent fever, anorexia, and 
weakness in March, 1946. Physical examination disclosed enlargement of axillary and 
left posterior cervical glands and spleen palpable 3 fingers’ breadth below the costal 
margin. Urinalysis, blood sugar, Wassermann reaction, undulant fever skin test, and 
agglutination were negative. Blood study revealed 4,780,000 red cells, 75 per cent hemo- 
globin, 10,650 white cells, and normal differential count. The patient received one 
blood transfusion, followed by a course of splenic irradiation. Three months later he 
had improved, having had only one attack of fever. The spleen was still palpable 3 to 
4 fingers’ breadth below the costal margin, and a complete blood examination witha 
differential count was normal. No treatment was added at this time. In June, 1947, 
general aching appeared, with night sweats, splenic pain, and a loss of 15 to 20 pounds 
in weight. There was shotty axillary and inguinal enlargement, splenomegaly 3 finger 
breadth below the costal margin, and a few rales at the base. The blood examination 
was normal, with the exception of 18 per cent monocytes in the peripheral blood. An 
additional series of x-ray treatments was given. Five months later it was evident that 
the condition of the patient was growing progressively worse, and pronounced weak- 
ness, exhaustion, and weight loss occurred. The spleen was not palpable, but there was 
generalized enlargement of the lymph glands. There were 3,160,000 red cells, 58 per 
cent hemoglobin, 9600 white cells, and a normal differential count. A series of nitrogen 
mustard injections was given without ill effect. He improved for two weeks but again 
became weak, peripheral edema developed, the abdomen became distended, and moist 
rales were present in both bases. The blood examination revealed 6.5 Gm. hemoglobin 
and 8600 white cells. Urinalysis was normal. A series of nitrogen mustard injections was 
given, and it was advised that transfusions be given at home. Two weeks following this, 
however, his death was reported. Details were not available. 


Case 11. A woman, aged 62, had noted slowly progressing enlargement of the 
cervical glands for the past two years and lack of energy for the past two months. During 
the four months preceding her visit she had had a total of twenty-three x-ray treatments 
for a “tumor behind left eye’. Her vision was growing progressively worse, and dyspnea 
was slowly increasing. Physical examination revealed only large, scattered, firm cervical 
nodes. No eye changes were detected. Laboratory examination demonstrated the blood 
count, urinalysis, blood sugar, and Wassermann reaction normal. Roentgenograms df 
the chest revealed fluid at the left base with very large paratrachealperibronchial nodes 
(fig. 2a). Biopsy of a cervical node demonstrated a necrotic neoplasm, the configuration 
suggesting lymphoma. A complete series of nitrogen mustard injections was adminis 
tered without ill effect, and the patient felt alert and stronger. One inonth later she felt 
definitely improved, was eating well, and the cervical node enlargement had almost 
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b 
Fig. 2. Case 11. Roentgenograms of the chest. 


completely subsided. Examination of the eyes was negative. There were 3850 white 
blood cells and 12.0 Gm. hemoglobin. X-ray examination of the chest revealed decided 
reduction in the mediastinal shadow with complete absence of any pleural effusion 
(fig. 2b). Because of the marked improvement and feeling of well-being, additional 
nitrogen mustard therapy was deferred. Six weeks later the patient was continuing to 
improve, and the headaches had been completely absent. The complete blood count 
and urinalysis were negative, and roentgenograms of the chest showed continued re- 
gression in the size of the mediastinal shadow (fig. 2c). Examination of the fundi showed 
the presence of optic atrophy in the left eye, and visual fields suggested bitemporal 
hemianopsia. X-ray examination of the skull demonstrated marked ballooning of the 
sella, which was believed to represent a part of the lymphoblastoma process. 


Case 12. A girl, aged 17, had a history of fever and enlarged cervical glands of 
one month’s duration. Physical examination disclosed cervical and axillary glandular 
enlargement. Urinalysis, blood urea, blood sugar, and Wassermann test were negative. 
The blood count revealed 5,080,000 red ceils, 10.5 Gm. hemoglobin, 33,000 white cells, 
9 per cent neutrophils, 3 per cent lymphocytes, and 1 per cent monocytes. Roentgeno- 
grams of the chest demonstrated an upper mediastinal tumor mass and right pleural 
eflusion. The patient entered the hospital and was given two courses of x-ray treatment. 
The mediastinal and hilar masses in the chest completely cleared, and the blood re- 
turned to normal except for a mild hypochromic anemia. During the next two months 
x-ray therapy was again administered but the patient failed to respond satisfactorily. 
She received one course of nitrogen mustard injections, after which she felt moderately 
improved, although little change was noted in a hepatomegaly or pulmonary involve- 
ment with effusion. A second series was given three months later and a third course 
administered three weeks following this. There was little if any perceptible improve- 
ment. The patient received blood transfusions during each series because of a lowered 
hemoglobin content, the red cells at one time being 3,850,000 and hemoglobin 63 per 
cent. She expired suddenly in her sleep at home three to four weeks after the last series 
of injections. 

Case 13. A woman, aged 55, had first noted enlargement of the right axillary 
lymph nodes in 1939, and biopsy had revealed lymphoblastoma. During the next seven 
years the patient had received x-ray treatment to enlarged glands in the cervical, 
axillary, and inguinal regions. When seen in April, 1947, she had only slight, discrete 
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enlargement of the cervical glands. The spleen was palpable 4 fingers’ breadth and the 
liver 5 fingers’ breadth below the costal margin. Urinalysis was negative. Blood examina- 
tion demonstrated 3,820,000 red cells, 4950 white cells, 68 per cent hemoglobin, anda 
normal differential count. X-ray examination of the chest showed no enlarged glands 
in the hilus. A series of nitrogen mustard injections was administered. Through personal 
communication four months later it has been learned that no improvement followed 
the therapy and that the family physician was continuing irradiation therapy. 


Case 14. A man, aged 39, had had a birthmark removed from the left little toe 
in May, 1945, at another institution. Histologic examination of the specimen revealed it 
to be a malignant melanoma. The patient had developed pronounced edema of the left 
leg shortly after excision. About June, 1946, nodules began to appear over his body and 
failed to respond to x-ray therapy to the pituitary gland. He had lost 12 pounds in 
weight during the past year. The only positive findings were extensive lymphedema of the 
left leg to the hip and many nodules, 0.5 to 3 cm. in size, over many areas of the skin sur- 
face. Slight darkening of color was present in a few of them. Urinalysis, blood sugar, and 
Wassermann reaction were negative. Blood study revealed 4,780,000 red cells, 6350 white 
cells, and 63 per cent hemoglobin. X-ray examination of the chest disclosed slight in- 
filtration in the left upper lobe and a soft tissue shadow 1.5 to 2 cm. just below this. A 
series of nitrogen mustard injections was given without ill effect, and two weeks later 
on gross examination many of the lesions appeared smaller. A gain of 5 pounds in weight 
was observed. Blood study disclosed 4,600,000 red cells, 75 per cent hemoglobin, and 
8160 white cells. Urinalysis was normal. The lesions in the chest had decreased slightly 
in size. Another series of nitrogen mustard injections was given one month after the 
initial course, and three weeks later no changes were noted in roentgenograms of the 
chest. The cutaneous lesions were not altered, a recent right subconjunctival hemorrhage 
was fading out, and several areas of ecchymoses in the right wall of the chest were sub- 
siding. The blood examination at this time revealed 3,350,000 red cells, 58 per cent 
hemoglobin, and 3400 white cells. The differential count showed 51 per cent neutrophils, 
20 per cent lymphocytes, 2 per cent eosinophils, 26 per cent monocytes, and 1 per cent 
atypical cells. The platelets were 120,000. Prothrombin time, bleeding time, and coagu- 
lation time were all normal. Further treatment with nitrogen mustard was considered 
inadvisable because of the hemorrhagic tendency, now subsiding. 


Case 15. A woman, aged 21, had had a suspected substernal thyroid tumor re- 
moved in 1942, prior to admission here. Microscopic examination proved this to be in- 
dicative of Hodgkin’s disease. She had been given numerous and prolonged courses of x- 
ray treatment and finally became x-ray resistant. When first seen she had a small mass of 
matted nodes in the right anterior cervical chain. The blood sugar and Wassermann reac- 
tion were negative. The blood examination was normal except for hemoglobin contentof 
68 per cent. X-ray examination of the chest showed some infiltration in the left lung extend- 
ing into the upper lobe from the hilar zone and infiltration with slightly thickened pleura 
in the lower lung field. Following the second injection in the first course of nitrogen mus- 
tard therapy, excessive nausea and vomiting required a three-day lapse in treatment, but 
the remaining two injections were given without ill effect. Six weeks later the appetite 
had improved, and she had gained 6 pounds in weight. A few coarse crackles were audible 
at the left base, and the only enlarged gland was a right submental node. X-ray examina- 
tion of the chest gave findings identical with the initial ones. Blood examination revealed 
4,010,000 red cells, 10 Gm. hemoglobin, and 9900 white cells. A second series of nitrogen 
mustard injections was administered. Onset of vomiting required a one-day lapse in 
therapy, which was resumed without incident. 
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Case 16. A woman, aged 53, was found to have arterial hypertension in 1942. In 
1945 she was hospitalized elsewhere because of weakness. A diagnosis of leukemia was 
made and two transfusions given. Eight months prior to admission to the Clinic she had 
had a severe nasal hemorrhage with subsequent loss of hearing. She had lost 63 pounds 
in weight in the past five years. Examination revealed a generalized shotty glandular 
enlargement, a systolic blow over the entire precordium, and an enlarged spleen ex- 
tending to the pelvic brim and across the midline. The liver was enlarged to the um- 
bilicus. The blood pressure was 130 systolic, 74 diastolic. Urinalysis, blood sugar, and 
Wassermann test were negative. X-ray examination of the chest revealed only increased 
bronchovascular markings. Blood study demonstrated 2,150,000 red cells, 36 per cent 
hemoglobin, and 576,000 white cells. Differential count showed 38 per cent neutrophils, 
1 per cent lymphocytes, 4 per cent eosinophils, 4 per cent basophils, 40 per cent metamye- 
locytes, 1 per cent promyelocytes, 1 per cent reticulo-endothelial cells, 1 per cent 
atypical cells, 9 per cent myelocytes, and 1 per cent myeloblasts. Examination of the 
bone marrow gave findings consistent with a diagnosis of chronic myeloid leukemia. 
The patient was hospitalized and a transfusion of 500 cc. of fresh whole blood was given, 
followed by a complete series of nitrogen mustard injections. Following the second of the 
series of four injections there were 2,200,000 red cells, 38 per cent hemoglobin, 351,000 
white cells present. The day following the fourth injection there were 2,500,000 red 
blood cells, 41 per cent hemoglobin, 750,000 white cells present. Five hundred cc. of 
blood was given on the first and third days following the series of injections, and the 
patient was then discharged from the hospital. Three weeks later the patient felt con- 
siderably improved, the spleen had decreased in size, but the size of the liver remained 
unchanged to percussion. Blood count then revealed 3,290,000 red blood cells, 7.5 Gm. 
of hemoglobin, 343,000 white blood cells, 28 per cent neutrophils, 1 per cent lympho- 
cytes, 4 per cent eosinophils, 1 per cent basophils, 33 per cent metamyelocytes, 3 per 
cent promyelocytes, and 10 per cent myelocytes. She received a second course of therapy, 
a. the end of which time the count was 3,460,000 red blood cells, 7.5 Gm. of hemo- 
globin, and 206,500 white blood cells. 


Discussion 


The mode of action of nitrogen mustard is not clearly understood, 
but it is believed to inhibit mitotic activity. It has been noted that in the 
laboratory animal the drug apparently has a specific nucleotoxic action, 
acting directly on the chromosomal structure and not altering other 
cellular constituents.° Because of the absence of its fewer side reactions 
and its ease of solubility in saline solution, the clinical application of 
nitrogen mustard was narrowed to two compounds, the methyl and the 
tris-amine forms. The effects of many allied compounds remain to be 
observed, so that results may be even more gratifying than is now 
evident. 

At the same time, we must beware of overenthusiasm in the use of 
this new approach to therapy of some types of neoplasm. In many types 
of lymphomata, in leukemia of all types, in polycythemia vera rubra, 
and in various other types of malignant disease, such as melanotic 
sarcoma, bronchogenic carcinoma, and reticulum cell sarcoma, nitrogen 
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mustard has been given a clinical trial. Apparently its greatest value 
thus far lies in its benefit to patients with Hodgkin’s disease. 


Because sufficient time has not elapsed for adequate observation, 


the advantage of nitrogen mustard over radiation therapy has not af 


yet been evaluated. It has been observed that nitrogen mustard may be 
effective in x-ray-fast cases, and that cases which have become x-ray 
resistant may again become x-ray sensitive following a course of this 
drug. The frequency with which the courses should be repeated or the 
maximum amount of dosage which can be given has not been definitely 


established. 

In all probability, from among the several hundred related com. 
pounds now known, others far superior to the methyl bis-amine or 
tris-amine compounds will be discovered. Certainly the nitrogen mus. 
tards are of definite value. Their exact importance and their relation to 
x-ray and radioactive substances are not yet fully determined. 


Summary 


It has been our intention merely to report an additional 16 cases 
treated with the methyl bis-amine hydrochloride form of nitrogen 
mustard, a total of 31 series of injections having been completed. Five 
of our cases were classified as Hodgkin’s disease. Of these patients 2 
died within six to eight weeks of institution of the first course of treat- 
ment, though their disease had previously been treated by irradiation 
seven and thirteen months, respectively (cases 10 and 12). Cases 3 and 
6 have progressed exceedingly well. No follow-up is available in case. 

Six cases have been classified as lymphoblastoma. Of these, case 5 
showed minimal improvement following the initial course of injections 
but died during the second series. Case 11, 13, and 15 have benefited 
considerably by treatment. The value of nitrogen mustard in case 4% 
somewhat questionable. Case 8 has not responded for follow-up data. 

In our miscellaneous group case 7, with a diagnosis of lympho- 
sarcoma with cord metastasis, has been completely relieved of all pain 
secondary to nerve root pressure. Case 14, diagnosed as metastatic 
melanosarcoma, has received only questionable benefit. Case 16, having 
chronic myeloid leukemia, has benefited considerably, and in case 9 the 
polycythemia appears to be improving. In case 2, relief from mycosi 
fungoides appeared quite striking at first but of only temporary duration. 

It may be said, however, that independently of objective improve- 
ment, a feeling of well-being, improvement in appetite, and gain it 
weight has occurred in practically all cases. 
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t valle Addenda 
Since the completion of this article 2 additional cases of Hodgkin’s 
vation, ff disease and 1 of chronic myeloid leukemia have been treated with nitro- 
not a gen mustard. Evaluation of these 3 cases must be deferred until sufficient 
nay bef time has elapsed for observation of the results of therapy. 
» X-ray 
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CHRONIC RELAPSING PANCREATITIS 
Report of 19 Cases 


ROBERT R. BARTUNEK, M.D., AND E. N. COLLINS, M.D. 
Section on Gastrointestinal Disease 


Chronic relapsing pancreatitis, as described by Comfort, Gambill, 
and Baggenstoss,' is a distinct clinical entity representing a summation 
of repeated attacks of acute interstitial (edematous) pancreatitis, re- 
peated sublethal attacks of acute necrotic pancreatitis, or a combina- 
tion of the two types. Fibrosis or necrosis and atrophy are the constant 
chronic changes; pancreatic lithiasis, pseudocysts and cysts are less fre- 
quent evidence of chronic damage. 


I. Etiology 


From clinical survey, Morton? summarizes the five principal con- 
tributing causes of pancreatitis as follows: 


. Trauma, accidental or surgical. 
. Infections, with extension to the pancreas or biliary tract. 
. Toxic agents such as alcohol, drugs (arsphenamine), anesthetics. 


. Biliary obstructions such as stones, spasm, infection, tumor, and 
duodenal diverticulum. 


kWh = 


5. Circulatory factors such as stasis, hypertensive apoplexy, throm- 
bosis, and embolism. 


Pediatricians find that pancreatitis may result from the presence of 
round worms in the pancreatic duct. They believe the most frequent 
cause to be hereditary syphilis. They also find that this disease accom- 
panies gastroenteritis. Chronic pancreatitis is also seen in diabetes mel- 
litus of childhood. Some cases of infantilism are believed to be associated 
with disturbances of the functions of the pancreas.* 

Before recurrent pancreatic attacks were recognized as evidence of 
pancreatic degeneration, chronic disease of this gland was considered 
to be associated only with disorders of the parenchyma, as seen in car- 
cinoma, inflammation caused by penetrating ulcers, pancreatic calculi, 
chronic disease of the liver or gallbladder, generalized arteriosclerosis, 
and benign or malignant occlusion of the pancreatic duct. Syphilis and 
alcoholism have been classed as primary etiologic factors, and some 
authors describe a pancreatic asthenia which follows operations on the 
biliary tract. 
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Curonic RELApPSING PANCREATITIS 


II. Pathology 


Pathologically the three recognized forms of acute pancreatitis are 
acute hemorrhagic pancreatitis, suppurative pancreatitis, and gan- 
grenous pancreatitis. Acute hemorrhagic and gangrenous pancreatitis 
are misnomers and should be classed simply as acute necrosis of the 
pancreas with or without hemorrhage.‘ Suppurative pancreatitis is con- 
sidered a form of necrosis in which the clinical course and pathologic 
findings are less severe. Interstitial (edematous) pancreatitis is a less 
frequent pathologic finding, insofar as only swelling and edema of the 
gland are involved, consequently biopsy and necropsy material are not 
as plentiful. Perhaps this is a type of suppurative disturbance in which 
the etiologic agent is less virulent. 

Chronic pancreatitis is characterized by an increase in stroma. The 
destruction becomes of clinical importance either when the ducts have 
become occluded or the glandular elements so destroyed that quantity 
or quality of pancreatic exocrine or endocrine secretion is affected. 

In severe acute or acute exacerbation of pancreatitis the organ is 
large, soft, and friable. On the surface of the pancreas and the surround- 
ing mesenteric fat may be seen small, white, opaque areas of fat necrosis. 
Frequently the abdominal cavity contains a serous or serohemorrhagic 
exudate which is not permanent. Dragstedt’ believes that bacterial de- 
composition of proteins results in the poisonous material responsible for 
shock. The true cause of pancreatic death is still unknown. 

Pancreatic lithiasis, usually in the major ducts, is ascribed to stasis 
in the duct system, infection, pancreatic metabolic disturbances, and 
mucous plugs in the ducts. Metabolic disturbance of the pancreas asso- 
ciated with formation of pancreatic calculi is difficult to appreciate, 
since calculi are composed of calcium phosphate salts with variable 
amounts of material of colloidal degeneration. Pancreatic secretion nor- 
mally contains minimal amounts of these salts. 


III. Clinical Features 


Chronic pancreatitis has been a fairly frequent pathologic diagnosis 
at necropsy but a relatively rare clinical diagnosis. During life such a 
diagnosis has usually been limited to cases in which one or more of the 
major criteria of pancreatic lithiasis, diabetes, steatorrhea, and/or 
creatorrhea can be demonstrated. 

At Cleveland Clinic we have studied 19 proved cases of primary 
chronic relapsing pancreatitis with no intercurrent or associated disease. 
Diagnoses were confirmed by surgical exploration in 10 cases, roentgen- 
ologic demonstration of pancreatic calculi as well as surgical exploration 
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in 4 cases, roentgenologic demonstration of pancreatic calculi in 3 addi- 
tional cases, and by clinical studies alone in 2 cases. 


Chronic relapsing pancreatitis is usually a disabling disease, fre- 
quently poorly managed. Seven of our patients were chronic users of 
codeine or morphine. During the course of their plight, patients with 
this disturbance are usually considered neurotics, and all of our 19 
patients, at some time, were described as nervous or irritable and their 
symptoms were believed to be functional. 


TABLE 


Summary of Salient Features 


. Cases: 
Males....... 
Females..... 


. Age: 

Below age 10 soe 
Age 10 to 20.... 
Age 20 to 30.... 
Age 30 to 40.... 
Age 40 to 50 

Age 50 to 60.... 


. Duration of Symptoms to Diagnosis: 
One year or less..... See 


One to two years..... : re 
More.... ch ee 


. Weight, in recent history: 
Decided loss. . . 

Moderate loss. . . 

Slight loss. . 

No change. 

Gain. 


5. Diagnosis Confirmed by: 


Surgical exploration... 

X-ray (calculi), surgical explor ition.“ 
X-ray (calculi), clinically . Rte ae a 
Clinical studies only. . 


}. Location of Pain: 


DT 
0! ea ies Sao 

RUQ, Epigastrium Ee Aaree 
REL CR GOINER 55 Gh a es cc eee 
LIGW PIMIOMGD 6 5 is oc hoo eo cas 


. Radiation of Pain: 

Back (low thoracic, high ee ; 

Back, RUQ. 

Back and Right Axilla. . - 

Back and Left Shoulder........... 

Back and Right Scapula. a 
Back and lower quadrants......... 

LUQ, RUQ.. 1 2 Ra 


RUQ. ree 
Right Shoulder. . .. 
Generalized Abdominal . 


None 


3. Relationship to Meals: 


None determined . 

0—30 minutes p.c. (not all foods) . 

1—3 hours p.c. 

Aggravated by eating; story indefinite 2 


. Diarrhea in history: 


(Sporadic or Chronic) 
Sf ee ee Ree ee 
No. NES Reese Ne 

(Constipated. . 


. Stools: 


Not unusual, normal type.. .. 

Loose, frothy, fats, soaps, fatty ac ids. 6 

Foul, mucus.. .. a 

Yellow-green, greasy. Examination | 
neg 

Steatorrhea, cre: atorrhea 


. Nausea and Vomiting in history: 


MUMMIES yo cen RC rere whet 
EST SR Say eget tne de 
Rare: ... bos ies 

it ee 


. Diabetes during known history of 


patient: 
MM gc chan idle: so 


Transient........ 


. Amylase Test: Tested Cases—10 


Normal range...... fe ow tt es 
MES OME SS os fag abayoe 4. onc oe 


. Lipase Test: Tested Cases—4 


Normal range 
MUU ONIN. occ s cp-ck pace obs 
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Curonic RELAPSING PANCREATITIS 


The salient features of the study of our 19 cases are listed in the 
table. Our observations are consistent with those in the 29 cases reported 
by Comfort e¢ al.,’ the only discrepancy being in sex incidence. In our 
series 11 patients were women, as compared with 4 women of the 29 
patients reported by Comfort e¢ al. McClure and Jankelson® found 
pancreatitis twice as often in women as in men, and Gruber’ found that 
65 per cent of cases of acute necrosis occurred in women. 

Pancreatic disease apparently occurs at an earlier age than does 
biliary disease. It has not been readily diagnosed unless the patient was 
seen during an attack or early convalescence. Surgical intervention and 
roentgenographic findings of pancreatic calculi have been responsible 
for the majority of diagnoses. 

This entity is characterized by severe epigastric pain with radiation 
to the back, having vague or no relationship to meals, and sometimes a 
history of diarrhea. The incidence of chronic constipation is approxi- 
mately the same as that of diarrhea. If diarrhea is present, the history 
of fat in the stool (steatorrhea), or undigested muscle fibers in the stool 
(creatorrhea) is helpful in clinching the diagnosis. These findings were 
present in 7 of our cases. 

A survey of the literature and close study of our cases indicate that 
nausea, vomiting, and weight loss are pronounced. Diabetes develops in 
far-advanced cases and in many mild cases that affect the tail of the 
pancreas (the greater portion of diabetogenic cells being in the tail). 
Transient diabetes can be explained by postulating the presence of dis- 
turbed function due to edema and/or hemorrhage so that with healing 
the islet cells are again normal and can pursue normal activity. 

During an attack or early convalescence, blood amylase and lipase 
levels show an elevation. This rise in level of the blood enzymes is 
ascribed to their inability to pass normally into the duodenum because 
of obstruction, edema, hemorrhage, and/or fat necrosis. 

Three of our patients experienced attacks of jaundice (mild) at some 
time during the course of their disease. Only 2 patients could be proved 
abnormally alcoholic. In 1 the condition was associated with pancreatic 
calculi and in 1 with fatty infiltration of the liver. A third patient had 
lues. 


IV. Diagnosis 


A patient with pancreatic dysfunction should be subjected to thor- 
ough and critical examination. The clinical history should be carefully 
investigated, and an attempt to establish the major criteria of steator- 
thea, diabetes, and pancreatic lithiasis should always be undertaken. 
Creatorrhea is pathognomonic of pancreatic disease.’ An upper gastro- 
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intestinal roentgen survey should be undertaken, since characteristic 
deformity of the duodenum is occasionally present in pancreatic dis- 
turbance. Investigation of pancreatic function should be made by 
duodenal drainage and enzymatic activity studied. Findings indicative 
of low enzymatic activity are strong adjuncts in the diagnosis, however, 
interpretation of pancreatic function tests is difficult and probably not 
wholly reliable. Many biochemists believe that these function tests are 
of no particular clinical significance unless absolutely no enzymatic 
response can be found after stimulation of the pancreatic output, not 
only after one examination but after several. Comfort® indicates that 
there is normally a wide range in these enzyme levels; this range is so 
great that it in itself supports the idea that only negative results are of 
value. 

Academically acute exacerbations of chronic relapsing pancreatitis 
should be differentiated from acute pancreatitis but practically there is 
little difference between acute necrotic or acute interstitial (edematous) 
pancreatitis and severe acute exacerbations of chronic pancreatic 
disease, for the edema, infiltration, rupture of ductules, hemorrhage, 
and necrosis that ensues in acute disease are also present in the acute 
exacerbation of the chronic disease. 

As in acute pancreatitis, patients with severe acute exacerbation 
also demonstrate spasm and rigidity of the abdomen, may be seriously 
ill, and may also be in shock. The Gray-Turner sign’ (mottled slate 
gray to brown discoloration of the abdomen and thighs) sometimes seen 
in acute pancreatitis is rarely seen in acute exacerbation. 

Morton? believes that acute interstitial (edematous) pancreatitis 
can be diagnosed by function tests and by rapid improvement of the 
disease under conservative therapy but that pancreatic necrosis must 
be suspected if the patient fails to improve in a few days. This differ- 
entiation, considered difficult by most clinicians, is important to him, 
since he advises medical management in edematous pancreatitis and 
surgical intervention in the latter case. 

Blood count, sedimentation rate, frequency of attacks, variation in 
appetite, gastric analysis, and temperature record have not been useful 
in making diagnoses. 

If, in the investigation of the patient, other diseases are established, 
the presence of pancreatic disturbance must not be excluded on this 
basis. Secondary pancreatitis is also a part of the group entity of chronic 
relapsing pancreatitis and must be considered in any patient investi- 
gated for gastrointestinal disease. 

As yet, no syndrome or true clinical signs have been established as 
resulting from pancreatic hypofunction indirectly following achylia 
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CHRONIC RELAPSING PANCREATITIS 


gastrica or achlorhydria. There is no evidence to show that hypersecre - 
tion of the pancreatic enzymes has any deleterious effect on the body. 
Occasionally osteomalacia occurs during the course of chronic pan- 
creatic disease, but this has not been explained in any satisfactory 
manner. 

Animal experiments indicate an increase in the alkaline serum 
phosphatase” and a definite reduction of prothrombin" in pancreatic 
disease. 

V. Treatment 


In an acute attack it may be difficult for the clinician to differentiate 
between acute edema and acute necrosis; because of this difficulty sur- 
gical intervention is usually the treatment of choice. Such surgical pro- 
cedures include exploration, correction of biliary disease, relief of 
pressure on the duodenum with cholecystostomy and drainage, drainage 
of pancreatic cysts or abscesses, removal of calculi from pancreatic 
ducts, anastomosis of the gallbladder (if the cystic duct is patent) to the 
bowel, and drainage of the common bile duct. The last procedure is 
usually carried out in all operated cases of pancreatitis. Whipple” sug- 
gests that in the presence of normal gastric acidity cholecystogas- 
trostomy or cholecystoduodenostomy are satisfactory procedures, but 
in the presence of achlorhydria cholecystojejunostomy is preferred. 
Partial or total pancreatectomy may be necessary in cases of intractable 
pain. 

Besides drainage of the peritoneal and lesser peritoneal cavities, 
many surgeons advocate multiple incisions into the pancreas for drain- 
age. There is some controversy on this subject, and Elman” states that 
in acute interstitial (edematous) pancreatitis the pancreas should never 
be incised. As a rule capsule rupture is usually unsatisfactory in any case. 

Occasionally in recent years spinal anesthesia and sympathetic 
block anesthesia have been used to relieve the pain of acute or acute 
exacerbation of pancreatitis. 

All patients with pancreatitis must be maintained on medical man- 
agement thereafter, and all those with acute pancreatic disturbance 
must be considered as cases of impending pancreatic dysfunction. In 
all cases of pancreatic dyspepsia, prophylactic measures should be em- 
ployed. These consist of proper treatment of diseases of the gallbladder, 
bile duct, and liver, and of management of ulcer, duodenitis, and gas- 
tritis, if present. Total abstinence from alcoholic beverages should always 
be observed. Substitution therapy should be employed, and, if on duo- 
denal drainage only the amylase activity is decreased, taka diastase or a 
similar compound can be given with each mea!; if other enzymes are 
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diminished in activity, total pancreatic replacement should be under- 
taken and the patient given raw, finely-ground pancreas, served with 
salt, in as large amounts as he can tolerate, or purified pancreatic ex- 
tract with a minimum of 5 Gm. per meal but up to 20 Gm. per day if well 
tolerated. Purified nonprotein-containing pancreatic extract, available 
commercially for intramuscular administration, has net proved to be 
of value. 

For achlorhydria or hypochlorhydria, hydrochloric acid should be 
added to the regimen; for hyperacidity, antacids should be recom- 
mended. In biliary dyskinesia, antispasmodics and sedatives should be 
administered to relieve spasm and irritation. In cases of irritable colon, 
bowel management should be undertaken. The values of carbohydrate, 
fat, and protein in the diet should be judged according to the degree of 
creatorrhea and steatorrhea and also according to the amount of enzy- 
matic activity found by duodenal drainage. If any one enzyme be low in 
activity, the diet can be arranged to include a minimal intake of that 
particular substrate upon which the enzyme is active. Ordinarily, how- 
ever, carbohydrates should constitute the major portion of the diet 
because they are the most easily assimilated. The protein require- 
ment may be aided by feeding partially digested proteins and amino 
acids; the neurogenic influence through the vagus nerve can be some- 
what stimulated by the feeding of peptone. The diet should always 
be bland; seeds, skins, coarse fibers, and condiments should be avoided. 
All high protein content foods must be cooked. Junket or gelatin is 
readily assimilated and so should be prescribed. If there is disturbance 
of the islet cells of Langerhans, the diabetes or hypoglycemia should be 
managed. 

Because of the controversy over lipocaic and the influence of the 
pancreas on fatty degeneration of the liver and because of recent evi- 
dence that there are other fat metabolites in the pancreas, choline 
should also be included in the daily regimen. It should be taken at least 
with the two larger meals of the day. Adequate vitamin and mineral 
intake should be maintained and a healthy routine of life advised. 
The prothrombin time of the blood should be watched. 

Roentgen therapy is not now considered a useful adjunct to man- 
agement. 

Prognosis is poor in severe acute pancreatitis and also in severe 
acute exacerbations of chronic pancreatic dysfunction. In a patient with 
chronic relapsing pancreatitis, whether associated with cysts, calculi, 
fibrosis, or necrcsis, the outlook for a satisfactory id healthy life is poor. 

Actually one of the major problems of the physician caring for such 
a patient is to maintain morale and to assist in preventing the patient 
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Curonic RELAPSING PANCREATITIS 


from becoming a chronic annoyance to his family and associates and an 
habitual inebriate or drug addict. 


Effective treatment can be undertaken only when the status of 
pancreatic dysfunction is known and the proper type of substitution 
therapy, diet, and care of associated diseases arranged. This is possible 
only when the amount of physiologic impairment is understood and 
followed, since it changes with the progress of the disease. 


Summary 


Insufficient attention has been given to persistent recurrent pan- 
creatic dyspepsia. Clinicians should be watchful for primary pancreatic 
dysfunction and become ‘‘pancreas conscious’ when treating patients 
with associated diseases. To this end a discussion of the subject has been 
presented and the aspects of such disturbance in the clinical group 
entity of chronic relapsing pancreatitis emphasized. Diagnostic criteria 
and the clinical course have been described. Etiology and pathology 
have been discussed and the differentiation between primary and second- 
ary relapsing pancreatitis suggested. Nineteen cases of primary disease 
have been summarized. Details of treatment have been mentioned. 


We hope that this report will help to stimulate greater interest in 
this subject so that earlier diagnosis and more effective treatment can 
be developed in the future. 
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VOLVULUS OF THE STOMACH 
Report of 3 Cases 


A. H. ROBNETT, M.D., and T. E. JONES, M.D. 
Division of Surgery 


Gastric obstruction due to volvulus of the stomach is an uncommon 
condition first described in 1866 by Berti’ as an autopsy finding. In 
1897 the condition was recognized by Berg’ at operation. Subsequent 
individual case reports have been summarized, and a diagnostic clinical 
picture has evolved.*“ 

The cases are classified on the basis of pathology as (1) ¢dzopathic, 
without associated organic lesion, and (2) complex, with associated 
organic lesion. The term total volvulus is applied to those cases in which 
there exists a minimum of 180 degrees rotation with complete obstruc- 
tion. Partial volvulus designates those cases with less than 180 degrees 
rotation and, as a rule, incomplete obstruction. 


Kocher’ first distinguished the two types of rotation anatomically. 
The least common of these is the volvulus mesenterio-axial type, in 
which the axis of rotation is at right angles to the cardiopyloric line. 
The pylorus rotates anteriorly and to the left of the midline, causing 
acute kinking of the anterior wall of the stomach on itself and thus 
obstruction (fig. 1). 





ARC OF ROTATION 


Fig. 1. Volvulus mesenterio-axial type. 





239 


A. H. Rosnett anv T. E. JONEs 


More common is the volvulus organo-axial type, in which the axis 
of rotation passes through the cardiac and the pyloric orifices. The 
greater curvature may rotate anteriorly or posteriorly, coming to lie 
superior to the lesser curvature, and, depending on the degree of rota- 
tion, resulting in total or partial volvulus (fig. 2). As a result of this rota- 
tion the transverse colon may be carried superiorly and become ob- 
structed.‘ It is interesting to note that the blood vessels have rarely been 
found strangulated, despite extreme rotation.® 

The stomach is normally suspended by the esophagus and the 
gastrophrenic ligament above and by the peritoneum covering the 
second portion of the duodenum below. Mobility between these two 
points is controlled by the length of the lesser curvature and by the 
length and integrity of the gastrohepatic and gastrocolic omenta.® 

Deficiency or excessive length of the gastrohepatic ligaments asso- 
ciated with ptosis permits an uncontrolled mobility of the stomach be- 
tween the points of suspension, predisposing to the ideopathic volvulus. 


Complex volvulus, designating that type of volvulus associated with 
other pathology, has been described as a complication of trauma, left 
phrenicotomy, diaphragmatic hernia, gastric ulcer, tumor of the 
stomach, hour glass stomach, perigastritis, and perigastric ad- 
hesions.3*” 

DaCosta® estimates that one-third of the cases of volvulus of the 
stomach are associated with diaphragmatic hernia, and Payer report’ 
an incidence of 2 per cent in 500 cases of diaphragmatic hernia. Vorhauws 





LINE OF 
ROTATION 


Fic. 2. Volvulus organo-axial type. 
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VOLVULUS OF THE STOMACH 


and Stetten’® in 1944 reported a case of volvulus complicating dia- 
phragmatic hernia in a patient whom they believed to be the first to 
recover after operation. 

The clinical picture of total volvulus of the stomach begins most 
often with acute oppressive pain in the upper abdomen following injury, 
emotional upset, or a heavy meal. Vomiting occurs, followed soon by 
nonproductive retching. Distention of the upper region of the abdomen 
is marked and cannot be relieved by passage of a stomach tube." 

Partial volvulus presents a picture of recurrent epigastric oppression, 
vomiting, nonproductive retching, and meteorism of the upper abdomen. 
It may be relieved by passage of a stomach tube with decompression of 
the proximal portion of the distended stomach. With the influences of 
sedation and anti-spasmodics, relaxation of the stomach and resolution 
of the volvulus may also occur. The severity of these attacks is such that 
the patient, fearing recurrence, eats in small quantities, and weight 
loss occurs. 

The condition is recognized roentgenologically by various combina- 
tions of the following findings:® double fluid level in the stomach, in- 
verted stomach, greater curvature above the lesser curvature, twisting 
of the stomach with narrowing in the region of the twist, alteration in 
direction of mucosal folds, high transverse gas bubble on both sides of 
the midline, cascade or hour glass stomach. 

At Cleveland Clinic Hospital, 3 patients with volvulus of the stomach 
have been operated upon by Dr. T. E. Jones. 


Case Reports 


Case 1. A woman, aged 48, was admitted to the hospital in May, 1936, with a 
history of severe upper abdominal pain, vomiting of twenty-four hours’ duration, and 
increasing abdominal distention. Narcotics had been given with transitory relief. 
Physical examination revealed a symmetrically distended tympanitic abdomen with no 
rigidity and no peristaltic sounds. Flat film of the abdomen obtained at admission 
revealed marked dilatation of the stomach. Laboratory studies did not contribute to 
the diagnosis. Gastric suction was successfully instituted, and in four days the patient 
was asymptomatic and retained a liquid diet. Gastrointestinal series during the asymp- 
tomatic period revealed the stomach larger than normal, with 10 per cent retention at 
the end of four hours and no other apparent abnormality. The patient was discharged 
seven days later with the diagnosis of pylorospasm. 

During the intervening years between 1936 and the last admission in July, 1947, 
the patient experienced repeated episodes of upper abdominal pain, distention, nausea, 
and vomiting. Relief was obtained with bed rest, phenobarbital, and tincture of bella- 
donna. She was admitted to the hospital on three occasions with persistent acute dis- 
tention and vomiting but after gastric suction rapidly returned to normal. On several 
occasions a GI series revealed an enlarged stomach, degrees of gastric retention up to 
10 per cent, and dilatation of the large bowel. However, in 1942, following an acute 
episode which had been relieved by gastric suction, the following x-ray report was made: 
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Fig. 3. Case 1. Roentgenograms demonstrating 
(a) A. cardia of stomach, B. pars media, C. duodenal bulb. 
(b) After manipulation; A. cardia, B. pars media, C. duodenal bulb. 
(ec) Dilated atonic stomach, no volvulus present. 


(fig. 3) ““The stomach and duodenum show no definite organic lesion, but the cardiac 
portion is depressed and the pars media and pars pylorica elevated and apparently ro- 
tated in such a way that the greater curvature is above the lesser curvature. The distal 
pars pylorica and the first portion of the duodenum are therefore somewhat stretched. 
The stomach empties readily when the patient is turned on her abdomen, and there is 
about 15% gastric retention in 5 hours, all of the barium being retained in the redundant 
cardiac portion.”’ Roentgenographic examination two days later showed “‘dilation of 
stomach, but normal position with 2% gastric retention in four hours.” 

In July, 1947, at the age of 59, the patient was hospitalized following another Gl 
series. Torsion of a ptosed stomach was suspected, and she was subjected to exploratory 
laparotomy. The operative findings are summarized as follows: The stomach was atonic, 
long, and lay in a normal position with no evidence of torsion. The gastrohepatic omen- 
tum was greatly attenuated and elongated, with a large rent extending from the under 
surface of the liver to the lesser curvature. The middle third of the gastrocolic ligament 
was also absent. Volvulus of the stomach, as demonstrated by x-ray study in 1942, was 
reproduced by rotating the greater curvature through the gastrohepatic ligament 
and then posteriorly, thus rotating and obstructing the first portion of the duodenum. 
No other pathology was present. The defects in the gastrohepatic and gastrocolic omenta 
were closed. 

Convalescence was uneventful, and the patient was discharged free of symptoms. 


Analysis. This case exemplifies idiopathic partial volvulus organo- 
axialis with gastroptosis and deficient gastrohepatic and gastrocolit 
ligaments, resulting in partial obstruction. 

Case 2. A man, aged 69, entered Cleveland Clinic Hospital in July, 1947. Fourteen 
days prior to admission he had developed severe upper transabdominal pain, vomiting, 


and distention of the abdomen, described by his physician as a “tender, tense left hypo 
chondrial mass disappearing under the costal margin”. For ten days prior to admission 
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VOLVULUs OF THE STOMACH 


he was hospitalized elsewhere and treated with continuous gastric suction, affording 
partial decompression and relief of symptoms. Prompt recurrence followed interruption 
of gastric suction. Previous x-ray reports described “‘rotation of stomach on axis so that 
the greater curvature was above and the lesser curvature below” (fig. 4). 


On admission of the patient to Cleveland Clinic Hospital, the following additional 
pertinent history was obtained. For years the patient had occasionally noted fullness and 
discomfort in the abdomen when lying down, relief being obtained by belching, walking, 
or the use of alkalies or paregoric. He stated that routine studies made several years 
previously had revealed a diaphragmatic hernia, but this condition was unconfirmed 
on subsequent studies. During the past year there had been increasingly severe and 
frequent attacks of upper abdominal cramping pain, passing from right to left. The 
episodes were most frequent after a large meal. The patient had lost 30 pounds in 
weight in the past year. Pertinent physical findings at the time of admission were con- 
fined to the abdomen, which was slightly tympanitic, with active peristalsis. Examination 
of the chest revealed no abnormal findings. Laboratory studies except for moderate 
anemia showed no abnormality. 

Roentgenograms of the chest revealed a large air bubble behind the apex of the 
heart and a visible fluid level. Exploratory laparotomy was performed, and the operative 
findings are summarized: The abdomen was entered through an upper midline in- 
cision. The stomach was not visible within the abdominal cavity. Gentle traction at the 
esophageal hiatus delivered a large, pale, atonic stomach from the thoracic cavity. The 
middle third of the gastrocolic omentum was absent, and the greater curvature rotated 
posteriorly and then superiorly, producing a complete torsion. Changes indicative of 
embarrassed blood supply and early strangulation were noted on the greater curvature 





Fig 4. Case 2. Volvulus. Pars pylorica filled with barium and lying superior to stomach. 
At operation entire stomach with volvulus found within thorax. 
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at the point of torsion. The rotation was corrected, the defect in the gastrocolic omentum 
was closed with chromic catgut, and the 2)4-inch esophageal hiatus was repaired with 
interrupted black silk sutures. 

Convalescence was uneventful, and the patient was free of symptoms upon dis. 
charge. 


Analysis. This case is an example of diaphragmatic hernia compli- 
cated by total complex organo-axial volvulus of the stomach with 
obstruction. 

Case 3. A white woman, aged 52, was admitted complaining of inability to eat 
because of a sensation of fullness of the stomach and attacks of abdominal pain accom- 
panied by nausea and vomiting over a five-year period. 

Physical examination revealed no significant abnormality other than tenderness 
over the left upper quadrant. 

Roentgenograms taken elsewhere demonstrated the mid-portion of the stomach 
fixed in a diaphragmatic hernia, with the cardia lower on the left and the pylorus on 
the right. 

The operative findings are summarized as follows: The proximal half of the stomach 
was greatly dilatated and rotated clockwise 180 degrees. A segment measuring approxi- 
mately 2 inches in diameter on the anterior surface of the stomach at the greater curva- 
ture was strangulated within a hiatus hernia to the left of the esophagus. The hernia was 


reduced and the defect at the hiatus repaired with interrupted black silk sutures. Con- 
valescence was uneventful, and the patient was free of symptoms at the time of discharge. 


Analysis. This case exemplifies diaphragmatic hernia complicated 
by complex partial organo-axial volvulus of the stomach. 


Conclusions 


1. Three patients with volvulus of the stomach have been operated 
upon within the past eighteen months. Two of these cases are of the 
complex organo-axial type complicating diaphragmatic hernia, while 
the third case is of the idiopathic organo-axial type with gastroptosis 
and congenital deficiency of the gastrohepatic omentum and gastro- 
colic omentum. 


2. The findings and symptoms of upper abdominal pain, upper 
abdominal distention, nausea, and vomiting have been present in all 
3 cases. In 2 of the 3 cases symptomatic relief was obtained by gastric 
suction, and in the third case obstruction was not present. 


3. Conclusive preoperative diagnosis was possible in all cases by 
roentgen study. 


4. All patients were discharged symptom-free following operation. 
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at the point of torsion. The rotation was corrected, the defect in the gastrocolic omentum 
was closed with chromic catgut, and the 2)4-inch esophageal hiatus was repaired with 
interrupted black silk sutures. 

Convalescence was uneventful, and the patient was free of symptoms upon dis- 


charge. 


Analysis. This case is an example of diaphragmatic hernia compli- 
cated by total complex organo-axial volvulus of the stomach with 
obstruction. 

Case 3. A white woman, aged 52, was admitted complaining of inability to eat 
because of a sensation of fullness of the stomach and attacks of abdominal pain accom. 
panied by nausea and vomiting over a five-year period. 

Physical examination revealed no significant abnormality other than tenderness 
over the left upper quadrant. 


Roentgenograms taken elsewhere demonstrated the mid-portion of the stomach 
fixed in a diaphragmatic hernia, with the cardia lower on the left and the pylorus on 
the right. 

The operative findings are summarized as follows: The proximal half of the stomach 
was greatly dilatated and rotated clockwise 180 degrees. A segment measuring approxi- 
mately 2 inches in diameter on the anterior surface of the stomach at the greater curva- 
ture was strangulated within a hiatus hernia to the left of the esophagus. The hernia was 
reduced and the defect at the hiatus repaired with interrupted black silk sutures. Con- 
valescence was uneventful, and the patient was free of symptoms at the time of discharge. 


Analysis. This case exemplifies diaphragmatic hernia complicated 
by complex partial organo-axial volvulus of the stomach. 


Conclusions 


1. Three patients with volvulus of the stomach have been operated 
upon within the past eighteen months. Two of these cases are of the 
complex organo-axial type complicating diaphragmatic hernia, while 
the third case is of the idiopathic organo-axial type with gastroptosis 
and congenital deficiency of the gastrohepatic omentum and gastro- 
colic omentum. 


2. The findings and symptoms of upper abdominal pain, upper 
abdominal distention, nausea, and vomiting have been present in all 
3 cases. In 2 of the 3 cases symptomatic relief was obtained by gastric 
suction, and in the third case obstruction was not present. 

3. Conclusive preoperative diagnosis was possible in all cases by 
roentgen study. 


4. All patients were discharged symptom-free following operation. 
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at the point of torsion. The rotation was corrected, the defect in the gastrocolic omentum 
was closed with chromic catgut, and the 24-inch esophageal hiatus was repaired with 
interrupted black silk sutures. 

Convalescence was uneventful, and the patient was free of symptoms upon dis. 
charge. 


Analysis. This case is an example of diaphragmatic hernia compli- 
cated by total complex organo-axial volvulus of the stomach with 
obstruction. 

Case 3. A white woman, aged 52, was admitted complaining of inability to eat 
because of a sensation of fullness of the stomach and attacks of abdominal pain accom. 
panied by nausea and vomiting over a five-year period. 

Physical examination revealed no significant abnormality other than tenderness 
over the left upper quadrant. 

Roentgenograms taken elsewhere demonstrated the mid-portion of the stomach 
fixed in a diaphragmatic hernia, with the cardia lower on the left and the pylorus on 
the right. 

The operative findings are summarized as follows: The proximal half of the stomach 
was greatly dilatated and rotated clockwise 180 degrees. A segment measuring approxi- 
mately 2 inches in diameter on the anterior surface of the stomach at the greater curva- 
ture was strangulated within a hiatus hernia to the left of the esophagus. The hernia was 
reduced and the defect at the hiatus repaired with interrupted black silk sutures. Con- 
valescence was uneventful, and the patient was free of symptoms at the time of discharge. 


Analysis. This case exemplifies diaphragmatic hernia complicated 
by complex partial organo-axial volvulus of the stomach. 


Conclusions 


1. Three patients with volvulus of the stomach have been operated 
upon within the past eighteen months. Two of these cases are of the 
complex organo-axial type complicating diaphragmatic hernia, while 
the third case is of the idiopathic organo-axial type with gastroptosis 
and congenital deficiency of the gastrohepatic omentum and gastro- 
colic omentum. 


2. The findings and symptoms of upper abdominal pain, upper 
abdominal distention, nausea, and vomiting have been present in all 
3 cases. In 2 of the 3 cases symptomatic relief was obtained by gastric 
suction, and in the third case obstruction was not present. 


3. Conclusive preoperative diagnosis was possible in all cases by 
roentgen study. 


4. All patients were discharged symptom-free following operation. 
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PRIMARY HYPERPARATHYROIDISM 


Report of 10 Cases 


ROBERT W. SCHNEIDER, M.D., E. R. KYGER, Jr., M.D., 
and E. PERRY McCULLAGH, M.D. 
Section on Endocrinology 


Primary hyperparathyroidism is a clinical entity caused by an ex- 
cessive production of parathyroid hormone which may result from an 
adenoma of one or more of the parathyroid glands or from hypertrophy 
of all four parathyroid glands. This excess is considered the essential 
abnormality in hyperparathyroidism because the parathyroid hormone 
has a profound and wide-spread effect upon the metabolism of calcium 
and phosphorus. A variety of complications can occur which may so 
dominate the clinical picture as to detract attention from the primary 
source of the disease. Milder forms of the disease may completely escape 
attention and lead to fatal renal damage. Hyperparathyroidism in its 
most typical form presents hypercalciuria, hypercalcemia, hyperphos- 
phaturia, and hypophosphatemia. When extensive skeletal involvement 
is present high levels of alkaline phosphatase may also be observed. 

In presenting our observations of 10 patients with primary hyper- 
parathyroidism, we wish to re-emphasize some of the more salient 
features of the clinical syndrome. The diagnosis, as in other better known 
nutritional and metabolic diseases, frequently depends upon the recogni- 
tion of one or more of the complications. Because of the variable types 
of symptoms the patient may present himself to the urologist, ortho- 
pedist, neurologist, gastroenterologist, dentist, surgeon, or internist. 

The diagnosis of parathyroid adenoma was made in this Clinic only 
once prior to 1940. In the past eighteen months it has been made eight 
times. The work of Albright’? and the reports of Keating and Cook 
and our own experience have convinced us that the disorder occurs 
much more frequently than the number of diagnoses would seem to 
indicate. A clear recognition of the possible complications and an 
accurate estimation of serum calcium and inorganic phosphorus levels 
are essential in arriving at a diagnosis in suspected cases. 


Case Reports 


Case 1. A woman, aged 64, complained of weakness, anorexia, nausea and vomit- 
ing, constipation, headache, skeletal pains, and attacks of renal colic and urinary tract 
infection which had covered a period of thirteen years. Polyuria had appeared as a late 
symptom. The patient also had severe hypertension with cardiac hypertrophy and de- 
pendent edema. A small nodule was present in the region of the left lobe of the thyroid. 
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Roentgenograms demonstrated bilateral renal calculi, demineralization of the bones of 
the spine and pelvis, and cystic areas in several ribs and in the left tuber ischii. Serum 
calcium was 14.3 (normal 9-10.5), serum inorganic phosphorus 1.7 mg. per cent (normal 
2.5-4), and alkaline phosphatase 7 Bodansky units. Urea clearance was 36 per cent in 
the first hour and 38 per cent in the second hour. 

At operation on July 25, 1935, a yellowish tumor measuring 2.7 x 2.0 x 1.5 cm. was 
removed from the right tracheo-esophageal groove and proved to be a chief cell adenoma. 
The nodule palpated preoperatively was a thyroid adenoma. Postoperative tetany 
occurred with total serum calcium as low as 5.7 mg. and phosphorus as high as 6.2 mg. 
per cent. The patient continued to complain of skeletal pains, which appeared to be of 


eX: nerve root origin. There was slight improvement of renal function postoperatively, and 
1 an blood pressure was maintained at distinctly lower levels during a two-year period of 
phy observation. 
Atial Case 2. A boy, aged 17, was first seen in October, 1942, complaining of increased 
10ne salivation. Weakness had been present for two years and was followed by ptyalism, 
ium polyuria, a firm swelling of the lower jaw, and a pathologic fracture of the left leg which, 


though healed for over a year, was disabling because of residual pain. Objectively, there 
was marked muscular hypotonia, a large epulis of the left mandible, and a nodule 
lary which could be palpated and moved with the left lobe of the thyroid. X-ray examination 
ape demonstrated extensive skeletal decalcification, bowing of the right femur (fig. 1a), bila- 
1 its teral coxa vara, multiple cystic formations in ribs, both radii, left mandible (fig. 2a), 
hos- and left tuber ischii, and complete absorption of the peridental membrane (fig. 2b). 
Serum calcium was 17.8 mg., phosphorus 2.8 mg. per cent, and alkaline phosphatase 
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Fig. 1. Case 2. (a) Demonstrating bowing and demineralization of femur. 
Case 4. (b) Cyst of tibia; biopsy typical of giant cell tumor. 
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Fia. 2. Case 2. (a) Showing cyst of mandible and (b) absence of peridental membrane. 
(ec & d) Five months after operation, showing healing of cyst and restoration of peridental 
membrane. 


27.4 Bodansky units. Total serum protein was 6.7 Gm. per 100 cc., blood urea measured 
39 mg. per cent, carbon dioxide combining power was 36.5 volumes per cent, and urea 
clearance was 39 per cent in the first hour and 33 per cent in the second hour. The 
yellowish-brown adenoma removed at operation on October 19, 1942, weighed 18 Gm. 
with overlying thyroid tissue, measured 3.5 x 3 x 2 cm., and was composed principally 
of chief cells. The patient developed postoperative tetany and massive hypoproteinemic 
edema. His bones showed marked recovery after six months (fig. 2c & d), and he walked 
well eight months after operation. There was only slight improvement in renal function. 


Case 3.* A woman, aged 40, was first seen in September, 1943, complaining of 
tumors of the jaw of seven years’ duration. More recent symptoms included drowsiness, 
headache, constipation, right lumbar pain, and dysuria. There was also a history of an 
adequately treated luetic infection. The diagnosis of hyperparathyroidism with osteitis 
fibrosa cystica and renal calculi had been made at another institution in 1940. At that 
time serum calcium measured 14.8 mg., phosphorus 1.9 mg. per cent, and alkaline 
phosphatase 7.6 units. Examination was normal except for large nontender bony 
swellings of the mandibular rami with extension into the alveolar arch, and tenderness 
over the right costovertebral angle. X-ray examination showed the mandibular rami 
to be expanded by a sharply demarcated osteolytic process containing calcific trabecula- 
tions (fig. 3). Pyelograms demonstrated calculi in an anomalous right kidney. Smaller 
calcifications outside of the renal area were suspected to be gallbladder calculi. Serum 


* Previously reported by Dinsmore and Zidd.4 
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lia. 3. Case 3. Multiple cysts of mandible. 


calcium was 11.8 mg., phosphorus 2.1 mg. per cent, and alkaline phosphatase 1.2 units. 
At operation on November 8, 1943, a brownish-red ellipsoid 0.3 x 0.4 x 0.8 cm. was re- 
moved from behind the left lower pole of the thyroid. Microscopic examination showed 
it to be composed of pale oxyphil cells with smaller numbers of clear cells and transition 
clear cells. Eleven months after operation, headaches and drowsiness were completely 
relieved and the calcium and phosphorus levels were within normal range. 


Case 4. A woman, aged 37, was first seen in January, 1945, complaining of sensi- 
tivity of the legs, unsteadiness of gait, and difficulty in changing position in bed. Residual 
pain followed any form of pressure over the body, and the patient stated that at times 
her bones felt as though they ‘“‘were chipped away”. These symptoms were of two years’ 
duration. She had passed a renal calculus six years previously but had had no subsequent 
urinary tract symptoms. Slight tenderness to pressure could be elicited over the super- 
ficial bony structures. Roentgenograms revealed osteoporosis of the skull and cystic 
changes in the right ulna, right ilium, greater trochanter and neck of the left femur, 
both tibiae (fig. 1b), and right fifth metatarsus. A biopsy from the left tibia demonstrated 
a benign giant cell tumor. The serum calcium was found to be 9.7 mg. and phosphorus 
3.4 mg. per cent. Subsequent studies revealed levels of 13.3 and 2.1 mg., respectively, 
and an alkaline phosphatase of 10.1 units. The Sulkowitch test was strongly positive. 
Total serum protein was 6.9 Gm. per 100 cc. 

The patient was operated upon on March 6, 1945, and a reddish-brown tumor 2.7 
x 1.0x 1.2 cm. in size was removed from beneath the inferior thyroid artery. The cellular 
structure was primarily a transition clear cell adenoma. Tetany was encountered in the 
postoperative period and controlled by oral administration of calcium lactate and vitamin 
D, which was discontinued after three months. Five months after operation the patient 
stated that she felt better than at any time in the preceding five years. 
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Case 5. A man, aged 62, was first seen in April, 1946, because of headache, fatigue, 
dependent edema, and dyspnea. He had had pain in the right flank, and a calculus had 
been present in the right kidney for sixteen years. Examination revealed cardiac en- 
largement with blood pressure of 208 systolic and 140 diastolic, a soft aortic systolic 
murmur, and slight edema of the ankles. Pyelograms disclosed a large calculus in the 
right renal pelvis and hydronephrosis. The Sulkowitch test was strongly positive. Serum 
calcium was 12.4 mg., phosphorus 2.4 mg. per cent, and total serum protein 6.4 Gm, 
per 100 cc. Urea clearance values were within normal limits. Exploration of the neck 
was performed in August, 1946, by Dr. Robert C. Austin of Dayton, Ohio, who removed 
a parathyroid adenoma slightly more than 1 cm. in diameter from the left side. The 
patient survived a myocardial infarction in the immediate postoperative period but was 
never in good health thereafter. He finally succumbed to a second infarction in Decem- 
ber, 1946. 


Case 6. A man, aged 27, was first seen in June, 1946, with ureteral colic of three 
weeks’ duration. A calculus was passed following ureteral manipulation. There were no 
significant physical findings, and pyelograms were negative. Dental films demonstrated 


Fia. 4. Case 7. (a) Chief cell adenoma. Case 9. (b) Dark oxyphil cell adenoma. (c) Dark 
oxyphil cell adenoma occurring in second cousin once removed. 


complete absence of the lamina dura around many teeth. The Sulkowitch test was 
strongly positive. Serum calcium was 13.4 mg., phosphorus 2.0 mg. per cent, and total 
serum protein 7.0 Gm. per 100 cc. Alkaline phosphatase was 2.4 units. 

An exploration of the neck was performed on June 28, and one normal parathyroid 
gland was removed. Six weeks later the patient complained of weakness, anorexia, 
polyuria, and polydipsia. He was given a course of deep x-ray therapy to the neck 
without benefit, following which mediastinal exploration was advised. He returned to 
his home in St. Louis, and on December 28 an adenoma 1 cm. in diameter was removed 
from the superior mediastinum at Barnes Hospital. Mild tetany was reported in the 
postoperative course. Sections of the specimen received from Barnes Hospital showed it 
to be composed primarily of chief cells. 


Case 7. A man, aged 43, was seen in August, 1946, with a history of recurrent renal 
colic of fifteen years’ duration. A right ureterolithotomy had been performed in this 
institution in 1935, and a left nephrolithotomy had been performed elsewhere in 1942. 
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Physical examination showed no significant abnormalities. Bilateral renal calculi were 





fati 
slus hal demonstrated radiographically, but no osseous abnormalities were found. The Sulko- 
liac en. witch test was strongly positive. Serum calcium was 13.7 mg., phosphorus 2.2 mg. per 
systolic cent, and total serum protein 7.6 Gm. per 100 cc. A left uretero-meatotomy was per- 
s in the formed in September, 1946. A few days later a soft purplish-red adenoma measuring 
_ Serum 2.5 x 1.3 x 0.7 cm. was removed from a retrotracheal position beneath the branches of 
4 Gm, the recurrent laryngeal nerve. The cytology of the sections showed chief cells (fig. 4a) 
he neck for the most part. The patient passed several more urinary calculi after leaving the 
~moved hospital. His convalescence was otherwise uneventful. 
le. The Case 8. A woman, aged 59, was first seen in September, 1946, with a history of 
Dut was repeated attacks of renal colic during the preceding five years. Bilateral renal calculi 
Jecem- had been demonstrated two years previously, when a right nephrolithotomy had been 
performed. Except for decreased endurance, there were no complaints which were not 
f three directly attributable to the renal calculi. Physical examination revealed a state of poor 
vere no nutrition and a moderate dorsal kyphosis. Urograms demonstrated multiple bilateral 
strated renal calculi with pronounced right hydronephrosis. Serum calcium was 12.1 mg., 








Dark Fic. 5. Case 9. (a) Demonstrating epulus formation. (b) Showing degree of restoration 
eight weeks after operation. 


a phosphorus 2.2 mg. per cent, and total serum protein 7.3 Gm. per 100 cc. The Sulko- 

witch test was strongly positive. Urea clearance was found to be 36 and 38 per cent 
“an repectively at one and two-hour intervals. A left pelviolithotomy was performed on 
“in September 26, with the extraction of four calculi and evacuation of about 50 cc. of 
neil creamy pus. The patient returned for exploration of the neck on May 20, 1947, when a 
du reddish-brown adenoma was removed from near the left inferior pole of the thyroid 
all gland. This measured 3.0 x 1.5 x 1.0 cm. and was composed principally of chief cells. 
the The Sulkowitch test was negative five hours after operation. The patient was reported 
dit to be feeling well two months after operation. 


Case 9. A woman, aged 20, was first seen in January, 1947, complaining of “lumps” 
nal in the mouth. She was nearly three months pregnant. Three areas of gingival swelling 
this had appeared in the preceding nine months, and several teeth had become loosened. 
42. She had also experienced weakness and dull aching pains in the legs and had increasing 
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thirst with polyuria. A small goiter had been gradually enlarging for two years. Family 
history disclosed that a second cousin once removed had had polycystic bone disease 
with removal of a parathyroid adenoma in 1942. 

Examination disclosed moderate-sized epulides of the left upper and right lower 
jaw with loosening of adjacent teeth (fig. 5a), a walnut-sized nodule within the left lobe 
of the thyroid, engorgement of the breasts, and uterine enlargement consistent with ten 
to twelve weeks’ gestation. Roentgen examination revealed a small cystic area above the 
left acetabulum and multilocular cyst formation of the right mandible with generalized 
demineralization of the alveolar bone and loss of the lamina dura. The Sulkowitch test 
was strongly positive, hemoglobin was 10 Gm. (65 per cent), the red blood cell count 
was 3,830,000, serum calcium 18.3 mg., phosphorus 2.0 mg. per cent, and alkaline 
phosphatase 4.2 units. Total serum protein was 6.2 Gm. per 100 cc. 

At operation on January 22, 1947, a light brownish adenoma measuring 2.2 x 2x 
1.2 cm. and weighing 8.5 Gm. was removed from the substance of the left lobe of the 
thyroid. This proved to be primarily a dark oxyphil cell tumor (fig. 4b). It is of interest 
to note that sections of the parathyroid tumor removed from this patient’s cousin re- 
vealed a mass made up mainly of cells of the same type (fig. 4c). 

Mild but readily controlled tetany occurred after operation. The epulides decreased 
rapidly in size (fig. 5b) and could not be detected after three months. Pregnancy pro- 
gressed normally to term and a 7-pound male infant was delivered on July 24. There 
was no evidence of tetany in the child. Studies of the bones have not been made. The 
patient has felt well since delivery, and the hemoglobin has been maintained at 80 per 
cent through the use of parenterally administered liver extract. 

Case 10. A man, aged 57, was first seen in June, 1947, with a history of bilateral 
flank pain, recurrent hematuria, and repeated passing of gravel and calculi during the 
preceding eight years. He had experienced progressive muscular weakness, had become 
increasingly constipated, and recently had been subject to frequent attacks of post- 
prandial nausea and vomiting associated with persistent dull pain in the right upper 
abdominal quadrant and right infrascapular region. No jaundice was noted. In addition 
it was reported that all teeth had become loosened and had been extracted four years 
previously. Roentgenologic studies demonstrated several calcified gallstones and mul- 
tiple calculi in an enlarged nonfunctioning right kidney. Cystoscopic examination 
demonstrated an infected hydronephrosis secondary to ureteral obstruction. Initial 
serum calcium and phosphorus levels were 13.0 and 3.9 mg. per cent, respectively. 
Total serum protein was 6.5 Gm. per 100 cc. Blood urea was 114 mg. per cent, and the 
urea clearance test revealed 21 per cent clearance in the first hour and 17 per cent 
clearance in the second hour. Following the release of the ureteral obstruction on the 
right side, the renal status was sufficiently improved to permit exploration of the neck 

on July 24, 1947, when a yellowish-brown parathyroid adenoma 2 x 1.5 x 1 cm. and 
weighing 2.2 Gm. was removed from beneath the lower aspect of the left lobe of the 
thyroid gland. Histologically this was described as a chief cell adenoma with rare pale 
oxyphil islands. There was no postoperative tetany. The lowest serum calcium level of 
8.2 mg. per cent and a phosphorus level of 2.4 mg. per cent were recorded on the sixth 
postoperative day. Tetany was not observed. The patient recently returned to the hos- 
pital and a right pelviolithotomy was performed. 


Discussion 
There are a number of symptoms and observations which should 
suggest the possibility of hyperparathyroidism. The symptoms can be 
divided into three main groups. 
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PRIMARY HyPERPARATHYROIDISM 


Group 1. Those due to hypercalcemia. These consist principally 
of muscular weakness and decreased muscular excitability. The muscles 
are frequently flaccid and opposite in type from those of tetany. This 
particular finding was present in all but 1 of our patients. Constipation 
is common, and nausea and vomiting may occur. At times symptoms 
may resemble duodenal ulcer. Polydipsia and polyuria occur frequently 
and may be sufficiently severe to simulate diabetes insipidus. One-half 
of the present series of patients noted polydipsia and polyuria. It has 
been suggested that when polydipsia is a prominent symptom kidney 
stones are less likely to develop. Ptyalism has been referred to as a com- 
plaint and was noted in 1 patient in the present series. 


Group 2. Symptoms referable to the urinary tract. These are the 
commonest first manifestations of the disease. In 8 of 10 patients there 
was a history of renal colic; 6 had roentgenologic evidence of renal 
calculi. In 4 there was a history of bilateral renal colic and in 3 roentgen 
evidence of bilateral stones. 


Group 3. Symptoms referable to the skeletal system. Almost any 
symptom related to the skeletal system may be due to underlying hyper- 
parathyroidism. Ill-defined skeletal pain was present in 4 of our patients. 
Epulides were present in 2 patients, both of whom had loose teeth. 
Pathologic fracture and bowing of the femurs occurred in 1 and kyphosis 
in another. A giant cell tumor was found in 1 patient, indicating that 
such a finding in others should suggest hyperparathyroidism as the 
underlying cause. Roentgen diagnosis of osteitis fibrosa cystica was 
made in 5 of the 10 patients. Resorption of the lamina dura was ob- 
served in 4 cases of this series. Dental films were not made in the re- 
maining 6. 

The electrolyte imbalance has been corrected in all patients by 
removal of the parathyroid adenomata. Partial disability remained in 
some, due to renal calculi or parenchymal renal damage. 

In 4 of the 10 patients the tumors were aberrant in location. One 
was found in the mediastinum at the level of the second rib, two were 
located in the substance of the thyroid and apparently took origin from 
the left superior gland, and in the fourth case the tumor arose from the 
left inferior gland between the esophagus and the trachea. Of the six 
remaining adenomata one arose from the right inferior and five from 
the left inferior parathyroid. Two were palpable prior to operation. Of 
the ten removed, only one occurred on the right side. 

On histologic examination six adenomata were described as heing 
composed principally of chief cells. One specimen was identified as a 
transition clear cell type, one as a pale oxyphil, one as a dark oxyphil, 
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and in the tenth case no sections were available for study. Serial sections 
were not made in any case, and in studying the routine sections a few 
of almost any of the recognized cell types of normal parathyroid gland 
could be identified in almost every slide. However, in each instance a 
single cell type could be said to predominate, and in the case of the 
dark oxyphil cell tumor this predominance was most pronounced. It is 
noteworthy that an example of this rare type of adenoma was func- 
tionally active, for of the four oxyphil cell adenomata found by Norris! 
in a recent survey of 322 adenomata, only one was accompanied by 
manifestations of hyperparathyroidism. 

Although hyperparathyroidism is generally more common in 
women,” in this small series the cases were equally distributed between 
women and men. The disease was accompanied by pregnancy in 1 
instance. Five patients had had symptoms for five years or longer; the 
shortest history was of three weeks’ duration and the longest of sixteen 
years’. 

Hyperparathyroidism in its most typical form presents a high blood 
calcium, high urine calcium, low blood phosphorus, high urine phos- 
phorus, and when there is active extensive skeletal involvement a high 
alkaline phosphatase. The disease, however, occurs in every degree of 
severity, and it becomes important to recognize the milder forms, since 
they may prove fatal. It is well to remember that single serum calcium 
levels may be normal. One patient in the present series had an initial 
serum calcium level of 9.7 mg. per cent, although subsequent determi- 
nations were high. It is also important that total serum protein be 
measured, since a normal serum calcium and a low serum protein is 
abnormal, and a high total protein may explain a high blood calcium 
due to multiple myeloma or sarcoidosis rather than to parathyroid 
disease. The nomogram of McLean and Hastings® presents a convenient 
means of estimating the quantity of ionic calcium present whenever 
abnormal total proteins are encountered. Hypervitaminosis D must also 
be considered in the differential diagnosis. In the present group of 
patients there was no correlation between the degree of hypercalcemia 
and the duration of the disease or the renal and bone complications. 

Serum phosphorus is almost invariably below 3 mg. per cent in 
hyperparathyroidism unless renal failure is also present. In a normal 
person a single serum phosphorus level may be low, but in hyperpara- 
thyroidism it is consistently low. Low serum phosphorus determinations 
should receive a great deal more emphasis and hyperparathyroidism 
be strongly suspected when they are found. 

A number of cases of hyperparathyroidism' have been reported with 
normal serum calcium and repeatedly low serum phosphorus levels 


. 
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PRIMARY HyPERPARATHYROIDISM 


prior to operation. Low serum phosphorus levels characterize this group 
of cases, and in the majority the levels were below 2.5 mg. per cent. In 
a few instances where renal insufficiency was also present blood phos- 
phorus levels were normal. 

In a small group of patients extensive renal damage results from 
diffuse parenchymal calcinosis. None of this type was clearly defined 
among the present group of patients, although in 2 there was distinct 
lowering of renal function, as measured by the urea clearance test, that 
could not be attributed to other etiologic factors. Only slight improve- 
ment of renal function was observed in 1 of these patients over a two- 
year follow-up period. In the event of renal failure one is likely to en- 
counter phosphorus retention with a reciprocal lowering of calcium and 
therefore an erasure of the diagnostic biochemical values. Likewise, one 
should remember that diffuse parathyroid hyperplasia may be the 
physiologic result of the attempt to overcome the elevated blood phos- 
phorus in certain cases of chronic renal failure and may sometimes be 
associated with extensive skeletal changes such as may be seen in renal 
rickets. : 

Calcium and phosphorus excretion in the urine are both increased 
in hyperparathyroidism. The degree of phosphaturia in a normal person 
can be influenced by so many physiologic factors that its study is of little 
practical value in the recognition of any disease. Furthermore, hyper- 
calciuria occurs in many diseases which do not involve the parathyroid, 
and since there is some overlapping between normal and mildly hyper- 
parathyroid states in the amount of calcium lost in the urine, this 
observation also requires careful interpretation. In general, however, 
hyperparathyroidism is associated with well-marked increase in calcium 
excretion in the urine. It can be roughly measured with ease by means 
of the Sulkowitch test. This test consists of the addition of an equal 
volume of Sulkowitch reagent’ to the urine to determine the speed and 
degree of precipitation of a milky precipitate of calcium oxalate. In our 
patients in which this test was used a decided degree of hypercalciuria 
was present. High levels of serum phosphatase are present only if the 
hyperparathyroidism leads to bone disease, which it frequently does not. 
An elevation of alkaline phosphatase in hyperparathyroidism has been 
considered an index of the extent of skeletal decalcification associated 
with active bone healing and, when present preoperatively, is likely to 
be accompanied by tetany in the postoperative period. It seems logical 
to assume that postoperative tetany will occur in those patients having 
the more calcium-depleted bone. 

Three patients presented an elevated alkaline phosphatase pre- 
operatively. They all had roentgen evidence of extensive skeletal de- 
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calcification, and all developed varying degrees of postoperative tetany 
which required active medical treatment. ‘Two other patients presented 
mild degrees of postoperative tetany and did not have an elevated 
alkaline phosphatase or roentgen evidence of skeletal decalcification 
prior to operation. Postoperative tetany in 1 of these may have been due 
to the removal of a normal parathyroid at the first exploration. In the 
other patient pregnancy complicated the disease and may have had a 
bearing upon the appearance of postoperative tetany. 


The total serum protein levels were well within normal range in 8 
patients in this series, and in the first 2 serum protein analyses were not 
included. Determinations were helpfui only in the exclusion of hyper- 
calcemia of nonparathyroid origin. Urea clearance values were an aid 
in interpreting the preoperative levels of serum phosphorus. Severe 
secondary anemia out of proportion to the amount of demonstrable 
kidney damage was present in 1 patient. It has been pointed out that 
severe hypochromic anemia in the absence of renal failure may accom- 
pany hyperparathyroidism due to extensive fibrosis of the bone marrow, 


Conclusions 


1. Ten proved cases of hyperparathyroidism associated with para- 
thyroid adenomata have been presented. 


2. Attention has been directed to a functioning oxyphil cell adenoma 
and the unusual occurrence of the same type of tumor in a blood relative. 


3. Hyperparathyroidism is to be suspected in the presence of (1) 
calcific renal calculi, especially when associated with unexplained poly- 
dipsia or polyuria, (2) pronounced muscular weakness of indeterminate 
causes, (3) polycystic bone disease or giant cell tumors of the bone, and 
(4) unexplained hypercalciuria. 


4. In the differential diagnosis of such problems one must consider 
myelomatosis, hypervitaminosis D, pseudohyperparathyroidism, simple 
bone cysts, and primary renal disease. 


5. The Sulkowitch test offers an instant method of detecting gross 
hypercalciuria. A presumptive diagnosis depends upon the detection of 
the characteristic alterations of the serum phosphorus and calcium. 
Proof of diagnosis depends upon cure of hyperparathyroidism following 
removal of the adenoma. 


The authors wish to acknowledge the careful study and review of the pathologic material 
by Dr. John Beach Hazard in the cases presented. 
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BRUCELLA ABORTUS INFECTION OF THE GALL- 
BLADDER TREATED WITH STREPTOMYCIN 


Report of a Case 


JAMES S. HEWLETT, M.D., and A. CARLTON ERNSTENE, M.D. 
Division of Medicine 


Although streptomycin inhibits the growth of Brucella organisms 
in vitro, its use in the treatment of brucellosis in man has given conflicting 
and, for the most part, disappointing results.'?*4**"* The antibiotic 
agent is known to be excreted in the bile in considerable amounts, and 
it was this fact which suggested that it might be more effective in the 
treatment of Brucella infections of the gallbladder than in similar infec- 
tions in other tissues. In the case to be reported here, Brucella abortus 
was cultured from bile obtained by duodenal drainage, and treatment 
with streptomycin* resulted not only in control of the patient’s symp- 
toms but also in persistently negative subsequent cultures of the bile. 


Case Report 


A white, single man, an office worker, aged 58, was admitted to the hospital on 
July 18, 1946, because of lassitude, weakness, and fatigue of two months’ duration. His 
appetite had been poor, and he had lost 8 pounds in weight. There had been no known 
fever, chills, or night-sweats. The past medical history was negative except for an in- 
fluenza-like infection five years earlier. The patient denied having had contact with farm 
animals and the use of unpasteurized dairy products. 


Physical examination disclosed a well-developed and well-nourished man who did 
not appear acutely ill but seemed moderately depressed. The temperature on admission 
was 100 F., the pulse 84, and the blood pressure 120 systolic and 84 diastolic. The pupils 
reacted normally, and ophthalmoscopic examination showed no diagnostic changes. The 
lungs and heart were normal on percussion and auscultation, and abdominal examina- 
tion revealed no areas of tenderness and no masses or palpable solid organs. Neurologic 
examination gave normal findings. 


The urine contained no albumin, sugar, or abnormal cellular elements. The red 
blood cell count was 4,930,000 and the hemoglobin content 13.0 Gm. The leukocyte 
count was 5600, and differential counts revealed 43 per cent neutrophils, 44 per cent 
lymphocytes, 10 per cent monocytes, and 3 per cent non-filamented neutrophils. The 
erythrocyte sedimentation rate was 0.7 mm. per minute (upper limit of normal 0.45 
mm.). The Wassermann reaction of the blood was negative. 


Roentgenograms of the thor 1x revealed nothing abnormal, and x-ray studies of the 
stomach, duodenum, and colon were also negative. The gallbladder visualized well after 


* The streptomycin was supplied by Commercial Solvents Corporation through allocation 0 
the Committee on Chemotherapeutics and Other Agents, of the National Research Cound, 
Dr. Chester S. Keefer, Chairman. 
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cholecystographic dye and contained a small signet-ring calculus. Intravenous urograms 
gave normal findings. 

During the first four days in the hospital, the maximum daily temperature ranged 
from 98.6 F. to 101.8 F. (chart). Blood cultures were made on July 22 and 23, and an 
agglutination test for Brucella was performed. The cultures remained sterile after two 
weeks of incubation. The Brucella agglutination test, however, was positive in dilutions 
up to and including 1:512 (table). Because it is known that in certain cases of bru- 
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cellosis the organism localizes in the gallbladder, and because it seemed that the pres- 
ence of gallbladder disease might increase the likelihood of such an occurrence in the 
present case, a duodenal drainage was done on July 25 and cultures were made of the 
bile. These yielded a prompt and abundant growth of Brucella abortus*. 


* The method employed for culturing and identifying the organisms was as follows: Approxi- 
mately 20 cc. of bile obtained by duodenal drainage was diluted to 50 cc. with sterile distilled 
water. Gentian violet, to give a concentration of 1:100,000, and penicillin, to give a concen- 
tration of 10 units per cc., were added to discourage the growth of other organisms. The mixture 
was centrifuged, the supernatant fluid discarded, and the sediment streaked on blood agar 
plates containing 2 per cent tryptose and 1 per cent glucose. Incubation was carried out in 
an atmosphere containing approximately 10 per cent carbon dioxide. At the end of seventy- 
two hours, suspected colonies were subcultured to obtain a pure growth for subsequent studies. 
Identification of the organism was accomplished by agglutination with anti-Brucella sera 
and by further subculture on a series of blood agar slants containing thionin, basic fuchsin, 
and methyl violet, respectively. 
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BRUCELLA ABORTUS INFECTION OF THE GALL- 
BLADDER TREATED WITH STREPTOMYCIN 


Report of a Case 


JAMES S. HEWLETT, M.D., and A. CARLTON ERNSTENE, M.D. 
Division of Medicine 


Although streptomycin inhibits the growth of Brucella organisms 
in vitro, its use in the treatment of brucellosis in man has given conflicting 
and, for the most part, disappointing results.’?*>°78 The antibiotic 
agent is known to be excreted in the bile in considerable amounts, and 
it was this fact which suggested that it might be more effective in the 
treatment of Brucella infections of the gallbladder than in similar infec- 
tions in other tissues. In the case to be reported here, Brucella abortus 
was cultured from bile obtained by duodenal drainage, and treatment 
with streptomycin* resulted not only in control of the patient’s symp- 
toms but also in persistently negative subsequent cultures of the bile. 


Case Report 


A white, single man, an office worker, aged 58, was admitted to the hospital on 
July 18, 1946, because of iassitude, weakness, and fatigue of two months’ duration. His 
appetite had beer poor, and he had lost 8 pounds in weight. There had been no known 
fever, chills, or night-sweats. The past medical history was negative except for an in- 
fluenza-like infection five years earlier. The patient denied having had contact with farm 
animals and the use of unpasteurized dairy products. 


Physical examination disclosed a well-developed and well-nourished man who did 
not appear acutely ill but seemed moderately depressed. The temperature on admission 
was 100 F., the pulse 84, and the blood pressure 120 systolic and 84 diastolic. The pupils 
reacted normally, and ophthalmoscopic examination showed no diagnostic changes. The 
lungs and heart were normal on percussion and auscultation, and abdominal examina- 
tion revealed no areas of tenderness and no masses or palpable solid organs, Neurologic 
examination gave normal findings. 


The urine contained no albumin, sugar, or abnormal cellular elements. The red 
blood cell count was 4,930,000 and the hemoglobin content 13.0 Gm. The leukocyte 
count was 5600, and differential counts revealed 43 per cent neutrophils, 44 per cent 
lymphocytes, 10 per cent monocytes, and 3 per cent non-filamented neutrophils. The 
erythrocyte sedimentation rate was 0.7 mm. per minute (upper limit of normal 0.45 
mm.). The Wassermann reaction of the blood was negative. 


Roentgenograms of the thorax revealed nothing abnormal, and x-ray studies of the 
stomach, duodenum, and colon were also negative. The gallbladder visualized well after 


* The streptomycin was supplied by Commercial Solvents Corporation through allocation by 
the Committee on Chemotherapeutics and Other Agents, of the National Research Council, 
Dr. Chester S. Keefer, Chairman. 
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cholecystographic dye and contained a small signet-ring calculus. Intravenous urograms 
gave normal findings. 

During the first four days in the hospital, the maximum daily temperature ranged 
from 98.6 F. to 101.8 F. (chart). Blood cultures were made on July 22 and 23, and an 
agglutination test for Brucella was performed. The cultures remained sterile after two 
weeks of incubation. The Brucella agglutination test, however, was positive in dilutions 
up to and including 1:512 (table). Because it is known that in certain cases of bru- 
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cellosis the organism localizes in the gallbladder, and because it seemed that the pres- 
ence of gallbladder disease might increase the likelihood of such an occurrence in the 
present case, a duodenal drainage was done on July 25 and cultures were made of the 
bile. These yielded a prompt and abundant growth of Brucella abortus*. 


* The method employed for culturing and identifying the organisms was as follows: A pproxi- 
mately 20 cc. of bile obtained by duodenal drainage was diluted to 50 cc. with sterile distilled 
water. Gentian violet, to give a concentration of 1:100,000, and penicillin, to give a concen- 
tration of 10 units per cc., were added to discourage the growth of other organisms. The mixture 
was centrifuged, the supernatant fluid discarded, and the sediment streaked on blood agar 
plates containing 2 per cent tryptose and 1 per cent glucose. Incubation was carried out in 
an atmosphere containing approximately 10 per cent carbon dioxide. At the end of seventy- 
two hours, suspected colonies were subcultured to obtain a pure growth for subsequent studies. 
Identification of the organism was accomplished by agglutination with anti-Brucella sera 
and by further subculture on a series of blood agar slants containing thionin, basic fuchsin, 
and methyl violet, respectively. 
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Streptomycin was administered by intramuscular injection in doses of 0.5 Gm. every 
three hours day and night from 12:00 m., July 31, until 9 a.m., August 7 (chart). The 
total amount given was 28 Gm. There had been a gradual decline in the fever before 
beginning streptomycin therapy, and for three days before the first dose was adminis. 
tered the maximum elevation had not exceeded 99 F. On the day after beginning treat- 
ment, however, the temperature rose to 99.6 F., and throughout the remainder of the 
period of treatment there was a daily elevation to as high as 100.6 F. On the first two 
days after completion of the course of streptomycin the maximum temperature was 
99.4 F. and 99 F., respectively. The temperature then remained normal. 

On the day following the last injection of streptomycin, the Brucella agglutination 
test was still positive in a dilution of 1:512, but cultures of bile obtained by repeating 
the duodenal drainage remained sterile (table). The patient was discharged on Au- 
gust 12. His appetite was greatly improved, the lassitude and mental depression had 
cleared to a considerable degree, and he reported that he felt much better. The tempera- 
ture was recorded four times daily for the next three months and did not rise above 
normal. 


TABLE 


Summary of Brucella Agglutination Tests, 


Bile Cultures, and Blood Cultures 





Brucella Bile Blood 
Date Agglutination Culture Culture 
1946 
7-22 0 
7-23 13512 0 
7-25 4+ 
8-8 13542 
9-3 0 | 
a 1:128 | 
1947 
4-1 1:16 0 


Further duodenal drainages were done on September 3, 1946, and April 1, 1947, 
and on both occasions cultures of the bile for Brucella remained sterile (table). The 
Brucella agglutination test was positive in a titre of 1:128 on September 11 and ina 
titre of 1:06 on April 1. The patient has continued to feel well and has been working 
regularly. 

Discussion 


Although it is known that Brucella may invade and localize in any 
tissue or organ of the body, only a few cases have been reported in which 
localization in the gallbladder has been demonstrated. Infection of the 
gallbladder in all probability occurs more frequently than the literature 
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indicates, but there is as yet no way in which its true incidence can be 
estimated. The recorded observations demonstrate that the infection 
may or may not give rise to localizing symptoms. 

White’ reported a case in which a woman who had previously suf- 
fered from an undiagnosed febrile illness developed pain, tenderness, 
and an indefinite mass in the right upper quadrant. Cholecystectomy 
was performed, and Brucella abortus was cultured from pus aspirated 
from the gallbladder. Four months after operation the patient was well 
and had gained 20 pounds. Leavell and Amoss” recovered Brucella by 
duodenal drainage in a patient with chronic brucellosis. Cholecystec- 
tomy was performed, and the patient was entirely well three months 
later. Amoss" also recorded an unusual case of brucellosis in which re- 
moval of a cystic ovary, the fluid of which yielded a pure culture of 
Brucella, resulted in only temporary improvement of the patient. 
Brucella organisms were cultured from bile obtained by duodenal drain- 
age, and a cholecystectomy was carried out. There had been no earlier 
symptoms referable to the gallbladder. Mettier and Kerr” reported a 
case of acute brucellosis in which symptoms of acute cholecystitis de- 
veloped six months after the patient was first seen. Cholecystectomy was 
performed, and cultures from the gallbladder waii and the bile were 
positive for Brucella melitensis. There was no recurrence of symptoms 
during the following two years. Kennedy” recovered Brucella melitensis 
from the bile in 2 of 8 cases of brucellosis. 

It has been established that streptomycin is excreted in the bile in 
considerable amounts. Heilman” and his associates made observations 
on a patient who was given the antibiotic agent in doses of 100,000 units 
every three hours by intramuscular injection. Two hours after the first 
injection the concentration of streptomycin in the blood was 6 units per 
cc. and the concentration in the bile 12.5 units per cc. During the second 
and third days of administration the concentration in the bile ranged 
from 3 to 6 units per cc. Adcock and Hettig® gave 500,000 units of 
streptomycin by intramuscular injection to each of 2 patients who had a 
T-tube in the common duct. In the first patient the concentration in the 
blood reached a maximum of 30.5 units per cc. at the end of one hour 
and then declined gradually until only a trace remained at the end of 
twelve hours. The maximum concentration in the bile amounted to 
7 units per cc. and was attained at the end of three hours. In the second 
patient the concentration in the blood reached a maximum of 34 units 
per cc. at the end of thirty minutes, while the maximum concentration in 
the bile-amounted to 10 units per cc. and was attained at the end of the 
fourth hour. A trace was still detectable in the bile at the end of twelve 


hours. 













































James S. HEWLETT AND A. CARLTON ERNSTENE 


In the case reported here the positive agglutination test for Brucella 
and the presence of Brucella abortus in the original culture of bile leave 
no doubt that the patient was suffering from active brucellosis. The 
clinical improvement and the disappearance of the organisms from the 
bile after the course of treatment with streptomycin suggests, further- 
more, that the infection was limited principally, or possibly entirely, to 
the gallbladder. Judging from published reports, brucellosis affecting 
other organs of the body seldom responds to streptomycin as favorably 
as did the infection in the present case. The difference in response be- 
tween this and other types of Brucella infection may be due to the fact 
that the organisms in the gallbladder are subjected to a higher con- 
centration of the antibiotic agent than occurs in other tissues. 

The fever which was present during the first ten days of the period of 
observation and subsided spontaneously before treatment with strep- 
tomycin was started must have been due to the Brucella infection. It 
would have been of interest to have postponed the use of streptomycin 
in order to determine the duration of the afebrile period, but this was 
not feasible because of the demand for hospital beds. The recurrence of 
fever upon the institution of streptomycin therapy and the prompt 
return of the temperature to normal after completion of treatment indi- 
cate that this particular febrile episode probably was directly attributable 
to the antibiotic itself. Fever is a common toxic effect of strep- 
tomycin.”*"* No other manifestations of toxic action were observed in 
this patient. 

In view of the present experience, further use of streptomycin in 
cases of brucellosis in which the presence of the organisms in the gall- 
bladder can be demonstrated appears to be advisable. 


Summary 


A case of active brucellosis has been reported in which Brucella 
abortus was cultured from bile obtained by duodenal drainage. Treat- 
ment with streptomycin resulted not only in control of the patient’s 
symptoms but also in persistently negative subsequent cultures of the 
bile. The favorable result probably can be attributed to the fact that 
Brucella organisms in the gallbladder are subjected to higher concentra- 
tions of streptomycin than occur in other tissues. 

In view of the present experience the further use of streptomycin in 
cases of brucellosis in which the presence of the organism in the gall- 
bladder can be demonstrated appears to be advisable. 
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TRANSABDOMINAL VAGOTOMY VERSUS GASTRIC 
RESECTION IN THE TREATMENT 
OF DUODENAL ULCER 


A Comparison of Results 


GEORGE CRILE, Jr., M.D. 
Division of Surgery 


The subject of the treatment of intractable duodenal ulcer is con- 
troversial. Some still believe that radical gastric resection is the treat- 
ment of choice, whereas others prefer the more conservative procedure 
of vagotomy combined with pyloroplasty or gastroenterostomy. Our 
reasons for preferring transabdominal vagotomy, coupled with a con- 
servative operation to afford drainage of the denervated stomach, are 
based on an experience of only twenty-two months, but since the initial 
results following vagotomy have been superior to those obtained by 
any other method of treatment we believe that we are justified in resort- 
ing to this operation when medical treatment proves ineffective. 

At least 85 per cent of the patients we see with duodenal ulcer make 
satisfactory progress on medical management. The patients who are 
being subjected to vagotomy are those with intractable complications 
of duodenal ulcer which require surgical intervention. Since trans- 
abdominal vagotomy has proved safer and more effective than gastric 
resection and since removal of three-fourths or more of the stomach is 
an irreversible procedure which cannot be altered even if it produces 
incapacitating symptoms, it would appear that vagotomy is the con- 
servative method of treatment and that gastric resection is unneces- 
sarily radical. 

Duodenal ulcer is a disease which causes much distress but rarely 
threatens life. Since it is not a disease which carries with it a high mor- 
tality rate, operations which entail a significant risk and a high morbidity 
are not justified in its treatment. 

A mortality rate of 2.1 per cent for subtotal gastrectomy for duodenal 
ulcer has been quoted! as evidence that gastric resection has a low mor- 
tality. This is an excellent record, but the question cannot fail to arise 
as to whether or not even 2.1 per cent of the patients would have died if 
operations more conservative than subtotal gastric resection had been 
employed. 

In spite of the fact that in the past ten years at Cleveland Clinic the 
mortality rate of gastric resection for duodenal ulcer has been only 2.8 
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TRANSABDOMINAL VAGOTOMY VERSUS GASTRIC RESECTION 


per cent, we have felt that any mortality incurred in the treatment of a 
disease which does not directly threaten the life of the patient is an 
irreparable tragedy. We therefore welcomed transabdominal vagotomy 
as a procedure which entails a minimal risk and which, over a period of 
nearly two years in our hands and of over four years in the experience 
of Dr. Dragstedt, has afforded the best protection against recurrence 
of ulcer. 


Transabdominal vagotomy has now been performed by Dr. Thomas 
E. Jones and myself 120 times without a fatality. Dragstedt has done 
approximately 300 transabdominal vagotomies with “‘no deaths attribu- 
table to the procedure’”’.? Most of the reported complications and deaths 
have followed transthoracic vagotomy, an operation which we have 
now abandoned because the stomach can nearly always be ¢ -nervated 
as well by the transabdominal approach. 


It is true that our period of observation has been too short to permit 
final evaluation of the method. Nevertheless, it is already apparent to 
us that in the first year and a half after operation, vagotomy accom- 
panied by gastroenterostomy or pyloroplasty is (1) safer than gastric 
resection, (2) more effective than gastric resection in controlling recur- 
rent ulceration, and (3) preferable to gastric resection because its mor- 
bidity is lower and it is more effective in restoring the patient to health 
and normal activity. 


The gratifying initial results obtained in our first 50 vagotomies for 
peptic ulcer (gastric, jejunal, and duodenal) have been reported by 
Collins and Stevenson.’ It is not within the scope of this article to dis- 
cuss gastric and jejunal ulceration, and the following analysis of results 
refers only to patients with duodenal ulcer. 


The course of 50 consecutive patients during the first year following 
gastric resection for duodenal ulcer has been analyzed and compared 
with that of 50 consecutive patients subjected to vagotomy alone or 
combined with gastroenterostomy or pyloroplasty. Complications which 
occurred over a year after resection were disregarded so that the time 
interval of the studies would be comparable. All patients were followed 
for at least four months. The results were graded as follows: 


Excellent no significant gastrointestinal symptoms; patient 
well and working. 


Improved = persistent gastrointestinal symptoms requiring inter- 
mittent or constant dietary and medical treatment. 


Failure = uncontrollable symptoms as severe as before operation. 
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Gastric Resection 50 cases Vagotomy 50 cases* 
MOrtAlity —==4 DELCO. sis. Soc Os.cliernevetones eo arte | Mortality — 0 
(In the larger group of 140 cases (In the larger group of 
mortality == 2.8 per cent 120 cases mortality == 0) 
hen bee petunia e 0 per cent 
Excellent =58 per cent of followed survivors .......... 88 per cent 
Improved=29 per cent of followed survivors .......... 10 per cent 
Failure =13 per cent of followed survivors .......... 2 per cent 








* 13 had vagotomies only, 30 had gastroenterostomies, 7 had pyloroplasties. 


Three of the 6 patients classified as failures following gastric re- 
section developed demonstrable jejunal ulcers in the first year. The 
other 3 developed symptoms typical of jejunal ulcer, but the ulcer could 
not be demonstrated. 


The patient who is classified as a failure following vagotomy was 
subjected to vagotomy alone without any complementary operation to 
facilitate emptying of the denervated stomach. Three months later, 
because of persistent symptoms referable to gastric retention, a gastro- 
enterostomy was performed with complete relief of all gastrointescinal 
distress. At the present time this case can properly be classified as having 
a good result. 


The complaints of the 13 patients who continued to have symptoms 
after gastric resection but who were classified (sometimes generously) 
as improved were as follows: 


Two had pain similar to preoperative pain. 
Two had pain, vomited, and were losing weight. 
Two vomited after meals. 

Two had persistent nausea. 


One had vague gastrointestinal symptoms and subsequently died 
of appendicitis. 


One had a hemorrhage from the stomach and suffered from 
bloating. 


One had pain and a hemorrhage. 
One had bad taste in mouth and poor appetite. 


One was weak and did not gain weight. 
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TRANSABDOMINAL VAGOTOwY VERSUS GASTRIC RESECTION 


The complaints of the 5 patients who continued to have symptoms 
after vagotomy but who were classified as improved were as follows: 

Two have diarrhea and bloating after meals but are improving 
steadily four months after operation. 

One has gas, belching, and mild diarrhea but considers his condi- 
tion much better than before operation. 

One has nausea, weakness, and intermittent diarrhea. 

One experiences persistent ulcer-like symptoms, although no ulcer 
can be demonstrated by roentgenogram. This patient had a very 
small posterior vagus trunk, and it is probable that the de- 
nervation was incomplete. The symptoms are controlled by 
medical management. 


Three of the six patients who failed to obtain excellent results were 
subjected to vagotomy alone, without pyloroplasty or gastroenterostomy. 
These patients developed symptoms referable to gastric retention, but 
they are improving with the passing of time, and it is probable that 
within three months they will be completely well. In none of these 
except the one who required a secondary gastroenterostomy has the 
retention incapacitated the patient or proved to be more than an in- 
convenience and embarrassment. Nevertheless, my personal preference 
is for the almost routine employment of pyloroplasty or gastroenteros- 
tomy, the choice of operation depending on the amount of fixation 
and scarring of the duodenum. 

None of the patients in this series has taken antacids or followed a 
diet other than the bland diet prescribed for the first six weeks after 
operation. Smoking and alcohol have not been interdicted. This is in 
sharp contrast to the patients subjected to gastric resection, most of 
whom were advised to maintain a full medical regimen of antacids and 
diet and in whom tobacco and alcohol were prohibited. 

In addition to the 5 patients who have symptoms of sufficient sig- 
nificance to warrant treatment, there are 11 others (22 per cent) who 
have symptoms so mild that they do not require treatment, do not inter- 
fere with normal activities, and are elicited only in response to the 
promptings of a questionnaire. On the basis of the patient’s own evalua- 
tion and of the patient’s ability to return to normal activity without 
medical management, the results in these cases have been classified 
as excellent. 


Four have occasional gas pains. 
Two are constipated (one has a feeling of fullness when bowels do 
not move, the other a slight gas pain). 


267 



















































GEORGE CRILE, JR. 


One has occasional diarrhea. 

One has stools which are watery but not frequent (only one or 
two a day). 

One has occasional belching of foul gas. 

One has occasional pain on right side. 

One has diarrhea and gas pain when he eats fresh fruit. 


Since the majority of patients who develop marginal ulcers have 
symptoms or demonstrable ulcers in the first year after operation,' 
these figures, although admittedly covering only a brief period, prob- 
ably are significant. In any case, they indicate that the mortality and 
morbidity in the first year after vagotomy, alone in selected cases or 
more often in conjunction with pyloroplasty or gastroenterostomy, is 
much lower than that following gastric resection. 

The results following gastroenterostomy alone have been as unsatis- 
factory as are those following resection. The incidence of marginal ulcer 
and of persistent symptoms requiring medical treatment in a series of 
50 consecutive cases was higher in the first year than was observed in 
patients subjected to gastric resection. It is clear, therefore, that the 
gastroenterostomies and pyloroplasties that were commonly performed 
in conjunction with a vagotomy cannot be given too much credit for 
the results obtained in this series of cases. 

Even those who most strongly oppose the use of vagotomy in the 
treatment of ulcer do so because they fear that vagotomy will not afford 
permanent protection against recurrent ulceration rather than because 
they fear the end-results of sectioning the vagus nerve.! They combine 
vagotomy with gastric resection in the treatment of duodenal ulcer and 
in so doing accept the additional hazard of resection. This is in spite of 
the experience of Dragstedt, who has performed vagotomy alone or 
with gastroenterostomy and has followed his patients for four years 
without observing recurrences in patients whose stomachs have been 

completely denervated. 

If, as has been suggested, there were to be a “five-year moratorium” 
on vagotomy to evaluate its end-results before more vagotomies were 
done, there would be many deaths and much morbidity following gas- 
tric resection which could have been avoided had less radical opera- 
tions, coupled with vagotomy, been employed. Should the patients sub- 
jected to vagotomy develop recurrence of ulcers ten or twenty years from 
now, the situation will still be correctible by gastric resection. The mor- 
tality rate of gastric resection for marginal ulcer is said to be lower than 
that of the primary resection for duodenal ulcer (1.9 per cent to 2.1 per 
cent'). Recurrent duodenal ulceration or jejunal ulceration is still cor- 
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TRANSABDOMINAL VAGOTOMY VERSUS GASTRIC RESECTION 


rectible. But the lives that are lost, even if they be only 2 per cent of the 
patients operated upon, are not retrievable; nor is it often possible to 
alter the morbidity that all too frequently follows radical resection of 
the stomach. 

In comparing the results of the two surgical procedures it is necessary 
to weigh the possibility of a recurrent ulcer in a living patient against the 
possibility of a cured ulcer in a patient who has lost his life as the result 
of unnecessarily radical surgery employed in the treatment of a benign 
disease. The burden of proof rests upon him who accepts the responsi- 
bility of employing an operation which entails a greater risk and whose 
immediate results are not so satisfactory as are those which follow the 
safer procedure. And always, regardless of the apparent safety of trans- 
abdominal vagotomy, it should be emphasized that any operation 
entails risk, that ulcer is rarely a fatal disease, and that the risk of even 
so safe a procedure as vagotomy should not be undertaken until a fair 
trial has been given to more conservative methods. 


Summary 


1. Transabdominal vagotomy accompanied by pyloroplasty or 
gastroenterostomy is safer than gastric resection. One hundred and 
twenty patients have been subjected to vagotomy at Cleveland Clinic 
without a death. 

2. Vagotomy should be supplemented by pyloroplasty or gastro- 
enterostomy to facilitate emptying of the denervated stomachs. 

3. The immediate postoperative course is smoother after vagotomy 
than after gastric resection. 

4. The symptoms of ulcer and the tendency to recurrent ulceration 
are better controlled in the first year following vagotomy than following 
gastric resection. 

5. The morbidity due to symptoms resulting from the operation is 
less in the first year following vagotomy than following gastric resection. 

6. Gastric resection may result in incapacitating symptoms that 
cannot be treated surgically and may be difficult to control medically. 

7. If a fatality or uncontrollable morbidity follows gastric resection 
the situation is irreversible and nothing can be done. 

8. If vagotomy fails to effect permanent control of the tendency to 
peptic ulceration and if ten or twenty years later the ulcer recurs, the 
patient can still be treated by conventional surgical methods. 

9. Since duodenal ulcer is a benign disease that rarely threatens life 
operations should be performed only upon those patients whose symp- 
toms are intractable to medical management. 
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Conclusion 


Since vagotomy with pyloroplasty or gastroenterostomy is safer and 
more effective than gastric resection, this conservative method of treat- 
ment should be employed before radical resection of the stomach is 
advised. 


Addendum 


Since the preparation of this paper thirty additional vagotomies have 
been performed with two deaths. The mortality rate for vagotomy is 
thus 1.3 per cent, one half that of gastric resection. Only one of the 
deaths could be attributed to the operative procedure. 
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RETROBULBAR NEURITIS 
Report of 3 Cases 


ROSCOE J. KENNEDY, M.D. 
Department of Ophthalmology 


Retrobulbar neuritis is an inflammation affecting the optic nerve 
behind the eyeball without ophthalmoscopic manifestations in the 
fundus. It is characterized by a sudden loss of vision occurring over a 
period of from one to eight days. The condition may be acute or chronic, 
the latter type usually being referred to as toxic amblyopia. Acute 
retrobulbar neuritis is usually unilateral, whereas toxic amblyopia is 
generally bilateral. 

Patients with retrobulbar neuritis usually have a history of failing 
vision which has progressed rapidly and which may proceed to almost 
complete blindness. Although this blindness may be permanent, it is 
usually restored with treatment. Occasionally there is some pain on 
movement of the eyeball. 

Examination will ordinarily reveal normal fundi, although there 
may be some hyperemia of the disk. Duke-Elder' states, “In the ma- 
jority of cases the fundus appears normal and the condition may be de- 
fined as a disease in which neither the examiner nor the patient sees 
anything.”’ The pupillary reflex is usually of significance and, according 
to Parsons,” a lack of sustained constriction of the pupil to light, if it can 
be placed beyond dispute, is of the greatest diagnostic significance. 
Visual fields are an important part of the examination. A central sco- 
toma is the usual finding early in the disease, although if the disease has 
progressed far enough the loss of vision may be so great that only a small 
island of vision remains. A cecocentral scotoma may be present and, if 
bilateral, is almost diagnostic of toxic amblyopia. 

Etiologic factors in cases of retrobulbar neuritis may be local, such 
as inflammation associated with sinusitis, or general, as multiple sclero- 
sis and undulant fever. Duke-Elder® believes that the majority of cases 
of the usual type of acute unilateral retrobulbar neuritis are due to a 
virus infection of the central nervous system. 


Case Reports 


Case 1. A man, aged 33, was first seen on May 29, 1947, with loss of vision in the 
tight eye. He had turned suddenly two and a half weeks previously, following which 
vision in the right eye became blurred and remained unchanged. There was no pain or 
headache. Examination revealed visual acuity O.D., counts fingers at 1 foot, O.S. 6/12. 
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Fig. 1. 
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Fig. 2. 


Test objects: form 2/330 
color 3/330 

CP. 10 ft. 

Cooperation good 

Features normal 





External examination was negative. Pupils were 4 mm. round and equal, and reacted 
to direct and consensual light and to accommodation. Fundus examination of both 
eyes was negative except for a few fine vitreous opacities in the right eye. Visual fields 
showed a central scotoma of the right eye (fig. 1). The diagnosis of retrobulbar neuritis 
was made, and the patient returned to his referring physician, who was advised to give 
him a course of intravenous typhoid therapy. This treatment was carried out, and the 
patient was seen again on July 9, 1947, at which time the visual field examinations were 
repeated and found to be normal. The visual acuity has returned in the right eye to 6/12 
plus 2 (fig. 2). At this time he was examined by Dr. Louis J. Karnosh of the Department 
of Neuropsychiatry, who did not find enough positive evidence to establish a diagnosis 
of multiple sclerosis. This case represents an acute retrobulbar neuritis. 


Case 2. A man, aged 25, was first seen on November 29, 1945, complaining of 
loss of most of his vision during the preceding week. Examination revealed a visual 
acuity O.D. 6/6 minus 3 and O.S. 3/60. External examination was entirely negative. 
Fundus examination was negative in both eyes. Visual fields showed a central scotoma 
in the left eye with some contraction of the form field (fig. 3). The patient was admitted 
to the hospital and given intravenous typhoid therapy and vitamin B intramuscularly. 
On December 14, 1945, the fields were normal (fig. 4), with a visual acuity of O.D. 6/9 
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Fig. 3. 
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minus 3 and O.S. 6/12 minus 3. The patient was seen in the Division of Internal Medi- 
cine at that time, and no signs of multiple sclerosis were elicited. This case represents an 
acute retrobulbar neuritis. 


Case 3. A woman, aged 46, was first seen in the Clinic on April 29, 1946, with the 
complaint of sudden loss of vision in the right eye accompanied by some pain one week 
previously. Examination two years previously had shown normal visual acuity in each 
eye. The history was negative except that on the night prior to onset the patient had 
drunk a large quantity of wine and smoked many cigarettes. Examination revealed-a 
visual acuity of O.D. light perception, O.S. 6/9. External examination was negative 
except for a sluggish pupillary reaction in the right eye. Fundus examination in the right 
eye showed the media clear, the disk slightly hazy, and some hyperemia of the macula. 
Examination of the left fundus was negative. Visual fields showed retention of a small 
field of vision in the nasal field of the right eye. The left eye was normal (fig. 5). Subse- 
quent field studies showed improvement, but there was a central scotoma present. The 
patient was admitted to the hospital and given a course of intravenous typhoid therapy 
and vitamin B intramuscularly. On April 10, 1947, there was still a central scotoma of 
about 5° (fig. 6), and fundus examination showed definite optic atrophy. This case is 
believed to represent toxic amblyopia or chronic retrobulbar neuritis. 
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Fig. 5. Test objects: 
O.D.: form light 
color none 
O.S.: form 2/330 
color 5/330 
C.P. 10 ft. 


Cooperation good 
Features normal 


Fia. 6. Test objects: 
O.D.: form 10/330 
color 10/330 
O.8.: form 2/330 


color 3/330 
C.P. 10 ft. 
Cooperation good 
Features normal 


274 



































Re 
althou 
Multiy 
study 
stating 
limina 
neurit! 


Fo 
Immet 
nous ii 
compl 
usuall 
every ¢ 
tobacc 
nosis | 
outcor 


i. 
2. 
and al 
tion. 
3. 
4, 


- 


J. 
restora 


6. 


foci of 


l, Duk 
L 


2. Pars 
3, Duk 
L 


4, Lilli 
1 











RETROBULBAR NEUvRITIS 


Differential Diagnosis 


Retrobulbar neuritis must always be distinguished from hysteria, 
although this condition can usually be eliminated by visual field studies. 
Multiple sclerosis should always be suspected and thorough neurologic 
study made. In 1934, Lillie* reported 500 cases of multiple sclerosis, 
stating that 15 per cent of the patients had visual disturbance as a pre- 
liminary finding. However, in reviewing the last 25 cases of retrobulbar 
neuritis here, we were unable to elicit any evidence of multiple sclerosis. 


Treatment 


Foci of infection should be searched for and removed if found. 
Immediate treatment should consist of hospitalization and the intrave- 
nous injection of typhoid vaccine, and the administration of vitamin B 
complex, either intramuscularly or orally. The typhoid vaccine is 
usually begun with an initial dose of 25,000,000 organisms and doubled 
every other day until 600,000,000 to 800,000,000 is reached. The use of 
tobacco and alcohol should be limited or completely restricted. Prog - 
nosis should be guarded, although recovery of vision is the usual 
outcome. 

Summary 


1. Retrobulbar neuritis may be acute or chronic. 


2. Retrobulbar neuritis may be an early sign of multiple sclerosis, 
and all cases therefore should include a complete neurologic examina- 
tion. 


3. A typical case showed normal fundi with central visual defect. 
4. Usually the onset is sudden and the condition unilateral. 


5. Gradual recovery occurs in most cases with treatment and 
restoration of vision. 


6. Intravenous typhoid therapy is the treatment of choice when no 
foci of infection are demonstrable. 
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DERMATITIS MEDICAMENTOSA 
Report of a Case Probably Caused by Propylthiouracil 


GEORGE H. CURTIS, M.D. 
Department of Dermatology 


In a relatively small number of cases treated with 6-n-propyl- 
thiouracil, few toxic reactions have been reported. Reveno! reported 
1 case of drug fever. McGavack et al.’ reported, from over 100 cases 
treated, 1 case in which drug fever and urticaria were reproduced by 
propylthiouracil five weeks after withdrawal of thiouracil. McCullagh’ 
has observed toxic reactions in only 3 of over 250 cases treated; 1 patient 
had drug fever, another had urticaria, and a third, the subject of this 
report, has had a severe dermatitis. 


Case Report 


A man, a Jewish grocer, aged 34, was admitted to the Clinic on August 8, 1945, for 
continuation of treatment for hyperthyroidism. He had been under medical observation 
since June, 1943, and although he had led an active life had presented no evidence of 
thyrotoxicosis until shortly after rejection for military service. In May, 1945, the basal 
metabolic rate was plus 56 per cent and the blood cholesterol 123 mg. per 100 cc. 
Thiouracil controlled the thyrotoxicosis. 

The family history and past personal history were negative for allergic, cutaneous, 
and systemic diseases. 

Physical examination revealed a well-developed, well-nourished man weighing 
74.5 kg. The thyroid gland was diffusely enlarged, but no bruit was heard. The blood 
pressure was 112 systolic and 70 diastolic. There was moderate over-activity of move- 
ments, a moderate exophthalmos, and slight lid lag. Basal metabolic rate was plus 21 per 
cent. The hemogram, urinalysis, and blood sugar were within normal limits. The blood 
Wassermann and Kahn reactions were negative. 

Clinical Course. From May to December, 1945, the thyrotoxicosis was controlled 
by thiouracil, which was discontinued in December. In February, 1945, the basal meta- 
bolic rate was plus 26 per cent, and it was decided to administer iodine for one month 
and to perform a thyroidectomy. However, various war-time factors, in addition to 
decided improvement of the patient, led to postponement of the operation. In March, 
1946, the basal metabolic rate was minus 9 per cent, and it was thought that a permanent 
remission might be obtained by administration of propylthiouracil and iodine. Doses of 
50 mg. of propylthiouracil and 10 mg. of iodine as stearodine were administered daily. 
The stearodine was discontinued in May, 1946, but propylthiouracil was continued up 
to December 17, 1946, at which time the basal metabolic rate was plus 27 per cent. An 
improvement in the exophthalmos and eye muscles was noted. 

On December 3, 1946, the patient was referred to the Department of Dermatology 
because of an itching eruption that had occurred two weeks previously. The eruption 
consisted of dull red, fairly well-demarcated, thickened and lichenified plaques on the 
neck and trunk, arms, thighs, and ankles. Moist, red, and scaling discoid lesions involved 
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DERMATITIS MEDICAMENTOSA 


the glans penis and scrotum. Numerous pinhead to pea-size papules, the larger ones 
being infiltrated and nodular, were diffusely distributed over the extremities. Many were 
flat with a wax-like surface. The color varied from dull red to brownish red. There were 
slightly raised, ill-defined macular lesions on the face. There were no lesions on the 
mucous membranes. The eruption was intensely pruritic, and the patient vigorously 
scratched himself during the dermatologic examination. The itching also interfered with 
his sleep. 

A pea-sized papule from the volar surface of a forearm was excised for microscopic 
examination. There was acanthosis with slight downgrowth of the rete pegs, and spotty 
parakeratosis. Edema and a slight lymphocytic infiltration was present in some of the 
papillae, but there was no liquifaction necrosis. In the upper corium the blood vessels 
were dilatated and surrounded by mild edema and a dense perivascular infiltrate consist- 
ing of lymphocytes and a rare polymorphonuclear leukocyte and plasma cell. The intima 
of the blood vessels appeared swollen, but at no place were there obliterative changes. 
Except for a slight perivascular lymphocytic infiltrate in the midcorium there were no 
significant changes in the deeper layers. : 

During the following two weeks the dermatitis became more severe and extensive, 
involving the soles and palms, the eyes, producing blepharitis and conjunctivitis, and 
the scalp, causing scaling and diffuse partial loss of hair. On December 17, 1946, the 
propylthiouracil was discontinued, and on December 26 the patient was admitted to 
the hospital. The dermatitis rapidly subsided, and he was discharged in January, 1947. 
He re-entered the hospital in February, 1947, with a severe exacerbation of symptoms. 
There were numerous dull red, oval, and well-demarcated macular lesions and plaques 
varying from lima-bean to fifty-cent-piece size on the trunk and extremities. The 
macules rapidly enlarged to form elevated discoid lesions. Still larger thickened lesions 
on the neck, arms, and thighs became moist and oozed, with formation of scaly crusts. 
The former lesions on the genitalia recurred and oozed. Ill-defined areas of lichenoid 
follicular lesions were present on the abdomen and dorsolumbar regions. Itching was 
intense during the night. A shower of urticarial lesions suddenly appeared, then sub- 
sided in four or five days. The cause of the urticaria could not be determined. The axil- 
lary, epitrochlear, and inguinal lymph nodes became enlarged. 

One of the discoid plaques on the abdomen was excised for microscopic ex- 
amination which showed considerable acanthosis and marked downgrowth of the rete 
pegs. Just beneath the horny layer were numerous vesicles containing fluid and a few 
lymphocytes and polymorphonuclear leukocytes. The horny layer over the vesicles 
showed parakeratosis. The elongated papillae were edematous and mildly infiltrated 
with lymphocytes and a few plasma cells. Although there was some invasion of the epi- 
derm by a small number of lymphocytes, there was no liquifaction necrosis. The blood 
vessels in the upper corium were dilatated and surrounded by edema and a dense peri- 
vascular infiltrate. Lymphocytes predominated the infiltrate, but the number of plasma 
cells was conspicuous. Plasma cells were scattered in the upper corium but were more 
numerous in the perivascular infiltrate. Except for a mild perivascular infiltrate that also 
contained plasma cells in the midcorium, the deeper layers showed no significant 
changes. 

One of the inguinal lymph nodes was excised for histologic examination but showed 
only chronic and nonspecific inflammatory changes. 

The dermatitis continued to be severe and, although a subtotal thyroidectomy was 
done* on March 25, 1947, the symptoms did not abate. The pruritus could not be con- 
trolled by ordinary sedation, and for five days procaine (0.5 per cent) was administered 


* Operation was performed by Dr. George Crile, Jr. 
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intravenously, producing temporary relief. About April 1, 1947, the dermatitis began fj fibers 
to subside slowly, and by April 26, when the patient was discharged from the hospital, § reacti 
it had receded about 75 per cent. 

During May, June, and July, 1947, the dermatosis fluctuated with exacerbations 
and partial remission. The exacerbations were characterized by the appearance of ; 
macules that developed into discoid plaques, some of which oozed, and the lichenoid 
follicular lesions on the trunk. case 

Throughout the second hospitalization period and subsequent months the clinical J thiot 
course and appearance of the dermatosis closely paralleled that of the exudative discoid pow 
and lichenoid chronic dermatosis described by Sulzberger and Garbe.4 By June, 1947, 
the eruption had slowly progressed. Accordingly, sodium arsenate in increasing doses of (3) 
a daily increment of 0.1 cc. was injected subcutaneously. By July 21 the dermatitis had 


become so extensive that a series of roentgen irradiation treatments to the cutaneous sur- cour 
faces was given, and the sodium arsenate was discontinued. On July 21, 28, and August 4, able 
1947, doses of 75 r of superficial unfiltered irradiation were administered. At the time erup 
of the third treatment the dermatosis had vanished. findi 


A third biopsy of one of the discoid lesions showed only quantitative changes com- 
pared to the second described above (fig. 1a). There were (1) sparse intra-epidermal 
vesicles and (2) an increased number of plasma cells in the perivascular infiltrates of the 
upper and midcorium (fig. 1b). There were no changes detected in the reticulum, elastic beca 














Fia. 1. (a) Low power. Third biopsy of a discoid lesiun. 
(b) Note plasma cells in perivascular infiltrate. From lower left hand corner of a. (x800). 
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DERMATITIS MEDICAMENTOSA 


fibers, nor collagen in the three specimens. A patch test with propylthiouracil showed no 
reaction at the end of forty-eight hours, seventy-two hours, and one week. 


Discussion 


The factors indicating the probability that the dermatosis in this 
case was a drug eruption are: (1) The patient had been taking propyl- 
thiouracil up to and subsequent to the time of onset, and the drug is 
now known to produce skin eruptions; (2) The eruption at first was 
morphologically similar to the lichen planus type of drug erup*ions; 
(3) The progress and subsidence was rapid during the first month of its 
course; (4) The dermatitis involved the scalp and resulted in consider- 
able loss of hair. A negative patch test does not militate against a drug 
eruption, since negative patch tests with offending drugs are the usual 
findings in drug eruptions. However, the ultimate proof lies in the re- 
action to readministration of propylthiouracil in order to reproduce 
the dermatitis. This procedure will not be carried out in this case 
because it is considered unwise in view of the severity and long course 
of the dermatosis, and the patient is reluctant to submit to a trial of the 
drug since his recovery from the thyrotoxicosis. 

The diagnoses of lichen planus, seborrheic dermatitis, neuro- 
dermatitis, atopic dermatitis, and the atypical syndrome due to quina- 
crine hydrochloride were eliminated by the clinical course and histo- 
pathology of the eruption. Other dermatoses, including those of the 
lymphoblastoma group, are considered unlikely in this case in view of 
repeated negative results of appropriate laboratory investigations. 
Repeated examination of the urine for arsenic gave negative results, 
thus contraindicating an arsenical dermatitis. 

The clinical course, morphology, and histopathology of the derma- 
titis simulates the syndrome of Sulzberger and Garbe.‘ 

1. The patient is a Jew in the fourth decade of life. 

2. The dermatitis had its onset as a generalized eruption and in- 
volved the soles. 

3. Practically all of the various types of lesions described by Sulz- 
berger and Garbe have appeared in this case. 

a. A shower of urticarial lesions 

b. Lichenoid follicular lesions in ill-defined areas on the trunk 

and extremities 

c. Discoid lesions originating as macules that enlarged and became 

infiltrated, and oozing eczematoid plaques on the genitalia, 
trunk, and shoulder girdles 
. Tendency of the lesions to be remittent 
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4. Laboratory investigations have shown no abnormal changes ex- 
cept for the white blood cell counts that have varied up to 11,000 
with 5 to 18 per cent eosinophilia. 


5. Pruritus was intractable and was accompanied by chilly sensa- 
tions. 


6. The dermatitis has been chronic and remittent. 


7. The course of the histopathologic development of the dermatitis 
coincides with that described by Sachs and Kirsch® as characteristic 
of the disease. 


8. The eruption proved refractory to all forms of treatment until 
the combination of sodium arsenate and roentgen irradiation® was fol- 
lowed by a rapid subsidence of cutaneous lesions. 


There are several points of difference between the two dermatoses, 
I have not been able to find mention in cases of the Sulzberger-Garbe 
syndrome of involvement of the conjunctivae, palms, and scalp with 
alopecia. In a photograph shown in Pascher’s article’ there is a suggestion 
of blepharitis, which occurred in this case. The cause of the Sulzberger- 
Garbe syndrome is unknown. Various investigative findings, such as 
pyogenic infections, contact allergens, and allergic investigations with 
positive intracutaneous tests have been considered as contributing 
factors. No conclusions have been reached. Sulzberger and Garbe thor- 
oughly investigated drugs as a possible cause but were unable to draw 
conclusions. The principal point of difference is the fact that my patient 
had been taking propylthiouracil when the dermatitis originated. In 
spite of these differences I believe this case may be included among 
those of the Sulzberger-Garbe syndrome and that drugs, among other 
etiologic factors, should be carefully investigated as a possible cause in 
cases simulating the Sulzberger-Garbe syndrome. 


Summary 


A dermatosis which occurred during administration of 6-n-propyl- 
thiouracil is described. The morphology of the eruption, its clinical 
course, and histopathology were observed over a nine-month period, 
simulating the exudative discoid and lichenoid chronic dermatosis de- 
scribed by Sulzberger and Garbe. It is believed that this case may be in- 
cluded among those having the Sulzberger-Garbe syndrome. Since the 
origin of the syndrome is unknown and propylthiouracil may have been 
the cause in this case, it is suggested that drugs or other chemicals be 
considered in the etiology of cases resembling the Sulzberger-Garbe 
syndrome. 
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SARCOMA OF THE STOMACH 


F. M. SPENCER, M.D., and E. N. COLLINS, M.D. 
Section on Gastrointestinal Disease 
and R. JOHN F. RENSHAW, M.D.* 


Between January, 1921, and January, 1945, 19 proved cases of 
gastric sarcoma were seen at Cleveland Clinic. Three have been de- 
scribed in previous publications. ’? Diagnoses have been confirmed by 
a recent review of microscopic sections in each case. The purpose of this 
report is to evaluate clinical features and diagnostic procedures, particu- 
larly roentgen and endoscopic examinations. 

During the period covered by this study 1220 cases of malignant 
neoplasm of the stomach were seen at the Clinic, and 1.5 per cent were 
diagnosed as gastric sarcoma. Although this diagnosis is rare, when a 
biopsy reveals the presence of gastric sarcoma therapy may be more 
effective than in the case of carcinoma. An extensive review of the litera- 
ture at the present time discloses the fact that from the standpoints of 
operability and curability sarcoma of the stomach is more amenable to 
surgical and roentgen therapy than carcinoma. However, an early 
diagnosis of sarcoma of the stomach may be more difficult than a diag- 
nosis of carcinoma because, in contrast to the latter, involvement of the 
gastric mucosa may be a late development. 


Pathology 


Ewing* defines sarcoma as a malignant tumor composed of cells of 
the connective tissue type, classifying them according to histogenesis as 
lymphosarcoma, fibrosarcoma, and neurosarcoma. A majority of these 
tumors are characterized grossly by a fungating, soft, «-r fleshy structure. 


We have chosen to use the following modification of Ewing’s classi- 
fication, suggested by Goldblatt :* 
1. Spindle cell myosarcoma 
a. Leiomyosarcoma 
b. Fibrosarcoma 
c. Neurofibrosarcoma (neurogenic sarcoma) 


2. Lymphosarcoma 
a. Reticulum cell sarcoma 


b. Malignant lymphocytoma (small round cell sarcoma, lym- 
phocytic type lymphosarcoma) 


. a Bush Street, Santa Ana, California. Formerly of the Section on Gastrointestinal 
ease. 
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SARCOMA OF THE STOMACH 


Using this classification the present series of 19 cases included: 


Lymphosarcoma: 
Malignant lymphocytoma 9 cases 
Reticulum cell sarcoma 4 cases 


Type undetermined (available 3 cases 
material inadequate) 
Total 16 cases 
Spindle cell myosarcoma: 
Fibrosarcoma 2 cases 
Leiomyosarcoma 1 case 
Total 3 cases 

These figures indicate a relatively high proportion of malignant 
lymphocytomas. Pack and McNeer’ believed that most of the so-called 
primary lymphosarcomas are of the reticulum cell type and that rela- 
tively few are of the malignant lymphocytoma variety. On the other 
hand, Madding and Walters® reported the two types in about equal 
proportion. 

The microscopic characteristics of the four types of gastric sarcoma 
included in this series are depicted and briefly described in fig. 1. 

The location of the lesion varied considerably. Any portion of the 
stomach may be involved, but a majority of the lesions were situated on 
the lesser curvature and posterior wall. 

Sarcomas are generally believed to metastasize by way of the blood 
stream, and as Ewing points out, lymphosarcoma is the single exception 
to this rule. The demonstration of metastatic lesions in lymph nodes 
strongly suggests either that the lesion is a lymphosarcoma or that it is 
not a sarcoma at all. Ewing remarks that while in the earlier stages of 
the disease lymphosarcoma appears to metastasize exclusively by way 
of the lymphatics, in many advanced cases true metastatic growths 
form in the lungs, brain, kidneys, skin, and other organs and are satis- 
factorily explained only by invasion of the blood vessels. Pack and 
McNeer state that the perigastric lymph nodes and the liver are usually 
the first sites of metastasis in lymphosarcoma. Bockus’ believes that a 
nodule may be found in the skin more often in conjunction with sarcoma 
than with gastric carcinoma. Fenwick® found skin metastasis in 12 per 
cent of his collected cases of ‘“‘round cell sarcomas” of the stomach. In 
our case 19 a large solitary metastatic nodule in the scalp was proved by 
biopsy to be fibrosarcoma. Biopsy later obtained from the gastric neo- 
plasm verified the diagnosis. 

Clinical Features 


Age. The average age of the 19 patients in this series was 54.2 years, 
the ages ranging from 27 to 68 years. The average age reported by 
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Fic. 1. (a) Case 4. Lymphosarcoma, lymphocytic type. Note richly cellular, closely packed 
tissue resembling normal lymphoid tissue; slight pleomorphism, infrequent mitotic figures 
(x500). (b) Case 5. Lymphosarcoma, reticulum cell type. Note larger, more angular cells 
with intimately connected reticulum fibrils. Mitotic figures frequent; marked pleomorphism; 
some multinucleated cells (x500). (c) Case 18. Fibrosareoma. Note closely agglomerated, 
markedly pleomorphic cells with relatively abundant stroma of coarse collagen fibers. 
Nuclei vary greatly in size, shape, and staining reaction. Mitotic figures are abundant and 
frequently bizarre (x500). (d) Case 16. Leiomyosarcoma. Note dense masses and whorls of 
closely packed spindle shaped cells with scanty stroma. Marked variation in size, shape, and 
staining reaction of nuclei. Mitotic figures frequent and often atypical. Occasional giant 
cells (x500). 
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SARCOMA OF THE STOMACH 


various other authors was: Pack and McNeer 46 years, Madding and 
Walters 46.7 years, Balfour and McCann’ 43 years, and O’Donoghue 
and Jacobs ' 41 years. Finlayson" reported the youngest patient as 
31% years of age, and Hunt” quotes DiGiaconna as having observed a 
sarcoma of the stomach in a patient of 91 years. 


Sex. Fifteen patients were male and 4 were female. Reports in the 
I . . . . . 
literature **** show a variation from equal distribution between the 
sexes to marked predominance of males over females. 


Symptoms. The most common presenting complaint was upper 
abdominal pain, and the average duration of symptoms was 10.3 
months. 


In 12 patients the clinical picture resembled peptic ulcer, with 
characteristic pain-food-ease cycle. In 10 of these the clinical impression 
by the original examiner was peptic ulcer or peptic ulcer with possible 
malignant change. In every case having ulcer-like symptoms actual 
ulceration of the gastric mucosa was demonstrated by roentgenologic or 
gastroscopic examination or on examination of the surgical or necropsy 
specimen. Ulceration was present in 2 additional patients who did not 
have ulcer-like symptoms. None of the patients having nonulcerated 
lesions exhibited the ulcer-like syndrome. There were 5 nonulcerated 
lesions (2 lymphosarcomas, 2 fibrosarcomas, and 1 leiomyosarcoma). In 
anumber of the cases of lymphosarcoma with ulcer-like symptoms there 
was a history of recent change in the symptoms, such as progressively 
increasing pain without even brief remissions or failure of the pain to 
be relieved by food or alkalies. In some instances additional evidence, 
such as a palpable mass in the abdomen or bleeding from the gastro- 
intestinal tract, weight loss, or evidence of metastases, suggested that 
the lesion was malignant. Balfour and McCann found a history sugges- 
tive of peptic ulcer in 15 of their 54 cases. Pack and McNeer noted that 
abdominal pain occurred only in the presence of ulceration of the 
mucosa. Madding and Walters found that pain was a feature in all of 
their 67 cases and that it did not seem to depend entirely upon ulcera- 
tion of the mucosa. They believed that it was due in part to the proximity 
of the submucous plexus of nerves and peritoneum as well as to early 
infiltration of the muscular layers of the stomach. They further remarked 
that the patient frequently gave a history simulating peptic ulcer. 
Rafsky, Katz, and Krieger” reported that 6 of their 12 patients gave a 
history simulating peptic ulcer. 


Weight loss was a significant symptom in all but 2 of the 19 patients. 
The greatest weight loss was 59 pounds, the average being 21.9 pounds. 
Nausea and vomiting, weakness, anorexia, and sour eructations were 
occasionally noted. Hematemesis and melena were present in patients 
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1 and 8; melena alone occurred in patient 17. Patients 3 and 7 had acute, 
massive gastrointestinal hemorrhages with subsequent development of 
symptoms of shock. Archer and Cooper” reported that hematemesis is 
relatively rare but that melena is not infrequent in gastric sarcomas, as 
did Taylor’ and Yarnis and Colp.” Madding and Walters stated that 
in sarcoma blood does not appear in the gastric contents of the stools 
as frequently as in carcinoma. 

Perforation is a rare complication of sarcoma of the stomach. In the 
present series patient 7 suffered an acute perforation from a reticulum 
cell sarcoma located on the anterior wall of the pars media on the lesser 
curvature. As described by Koucky et a/.,” perforation may be (1) free 
with generalized peritonitis, (2) sealed with localized peritonitis or 
abscess, or (3) extended into the surrounding structures with or without 
sarcoma of the peritoneum. 

Physical examination. A palpable mass in the abdomen was found 
in 4 of 16 cases of lymphosarcoma but was present in each of the 3 
cases of spindle cell myosarcoma. Emaciation or poor nutrition was 
usually noted, and in a few cases pallor of the skin and mucous mem- 
branes was observed. In nearly all cases abdominal tenderness was 
present. 

Laboratory data. Less than half of the patients had hypochromic 
anemia. Three patients with marked anemia had lost a considerable 
amount of blood from the gastrointestinal tract. 

Only 5 of the 19 patients had stool examinations, and no conclusions 
were warranted. One test was negative, all the rest positive for occult 
blood. 

Eleven patients had a gastric analysis using the Ewald test meal and 
a single forty-five-minute extraction. Nine of the samples were positive 
for occult blood. In 4 cases there was no free hydrochloric acid in the 
gastric contents, in 4 the values were between 40 and 60 units, and in 
3 the values were above 70 clinical units. Results of a questionnaire by 
Archer and Cooper showed normal or increased values for gastric acidity 
in 10 cases and abnormally low acid values or achlorhydria in 11 cases. 
Balfour and McCann reported that free hydrochloric acid was present in 
the gastric contents of 60 per cent of their patients. Madding and 
Walters reported an absence of free hydrochloric acid in 67 per cent of 
their cases of reticulum cell sarcoma. Yarnis and Colp reported that all 
of their cases tested had histamine anacidity. Of the 7 cases reported by 
McSwain and Beal 4 had no free=bydrochloric acid in the gastric 
contents. 

Special Diagnostic Methods 

Roentgenologic examination. All of the 19 patients had roentgeno- 

logic examinations of the gastrointestinal tract. In a majority of casés 


286 






























the 
Sarc 
mul: 
The 
lym] 
(fig. 
on t 
logic 
of th 
data 
first 
ishec 
exan 
nod 
7] 
hype 
ulcer 
sing] 
empt 
half 
T 
ruga! 
bling 





Fig. 2. 
media, 
lar ulee 





ite, 
t of 
S is 
, as 
hat 
ols 


the 
um 
sser 
free 

or 
out 


ind 
e 3 
was 
>t 
was 


mic 


ible 


ions 
cult 


and 
tive 
the 
1 in 


dity 
1SeS, 
it in 
and 
t of 
t all 
1 by 
stric 


-no- 
asés 



































SARCOMA OF THE STOMACH 


the diagnosis was carcinoma,-or simply “‘neoplasm”’ of the stomach. 
Sarcoma was considered in only 2 cases. Case 4 was described as having 
multiple polypoid neoplasms of the stomach, probably leiomyosarcoma. 
The lesion was a lymphosarcoma of the lymphocytic type (malignant 
lymphocytoma). Case 8 was characterized at roentgenologic examination 
(fig. 2a) by hypertrophic gastric rugae and a large irregular ulcer crater 
on the anterior wall of the pars media of the stomach. The roentgeno- 
logic report included the phrase ‘‘exclude lymphosarcoma’’. At the time 
of these examinations there was no other clinical evidence or laboratory 
data to suggest that the lesions were sarcomas. In case 19 the lesion was 
first interpreted simply as a neoplasm. After roentgen therapy it dimin- 
ished in size and was regarded as a lymphocytoma, and at gastroscopic 
examination it was also considered a lymphosarcoma (fig. 3). Metastatic 
nodules in the cervical region gave a clue to the diagnosis. 

The most common and significant roentgenologic changes were 
hypertrophy of the gastric rugae (fig. 2a) in 6 cases, large irregular 
ulcerations (figs. 2a and 4a) in 6 cases, diffuse infiltration in 7 cases, and 
single or multiple polypoid neoplasms in 4 cases. A delay in gastric 
emptying time was uncommon, 80 per cent retention in four and one- 
half hours being present in 2 cases (fig. 3a). 

Templeton” describes enlarged and stiffened folds resembling the 
rugal form of hypertrophic gastritis in 2 cases, large ulcerations resem- 
bling carcinoma in 1 case, and replacement of the normal mucosal 





Fig. 2. Case 8. (a) Roentgenogram of stomach showing huge irregular ulcer crater of pars 
media with hypertrophy of the gastric rugae. (b) Gastroscopic picture showing large irregu- 
lar ulcer crater with rolled, nodular margins, just proximal to the angulus. 
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a b 


Fig. 3. Case 10. (a) Roentgenogram of stomach showing huge obstruction-filling defect of 
the pars pylorica. (b) Gastroscopic picture showing diffuse infiltrative lesion; mucosa coy- 
ered by a thick adherent layer of gelatinous white secretion through which polypoid pro- 
tuberances appear. 


pattern by irregular polypoid tissue which stiffened the entire involved 
area and narrowed the lumen in 1 case. 

Archer and Cooper report ulceration as the presenting roentgeno- 
logic sign in each of their 3 cases. They felt that hypertrophic gastric 
rugae have been overemphasized as a roentgenologic feature of gastric 
sarcoma. 

Holmes, Dresser, and Camp” point out that, while the results of the 
roentgenologic and clinical examinations may be of considerable im- 
portance, they are not sufficiently characteristic to permit a definite 
diagnosis of lymphosarcoma of the stomach. 

Rafsky, Katz, and Krieger made a diagnosis of lymphosarcoma of 
the stomach in 4 of 12 cases. They listed the common roentgenologic 
findings, emphasizing filling defects with smooth margins, diffuse types 
with rigidity of the walls and infiltration, pattern of giant rugae, and 
changes in size of the stomach. Gastric retention was an uncommon 
finding. 

Feldman,” discussing roentgenologic differentiation of gastric car- 
cinomas and sarcomas, pointed out that carcinomas more commonly 
affect the orifices than do sarcomas; that obstructive signs may occur 
early in carcinoma but are uncommon in sarcoma; and that the efface- 
ment of the gastric rugae which occurs commonly in carcinoma contrasts 
with the normal mucosal folds or hypertrophy of gastric rugae in sarcoma. 
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SARCOMA OF THE STOMACH 


Gastroscopic examinations. Six of the 19 patients in this series had 
one or more gastroscopic examinations. In 3 cases the initial diagnoses 
were ulcerating carcinoma, ulcerating malignancy, and malignant 
gastric ulcer (figs. 2b and 4b). In case 1 the diagnosis was infiltrating 
neoplasm, and in another case (fig. 3b) the lesion was identified as a 
lymphosarcoma. In the latter case the gastroscopist was aided by the 
presence of metastatic growths in the cervical lymph nodes. The sixth 
patient was examined twice before the malignant nature of the disease 
was recognized. The initial diagnosis was benign gastric ulcer. Six weeks 
later on gastroscopic examination only a dimple was seen at the site 
of the ulcer and the lesion was thought to have healed. Eight months 
later there was recurrence of symptoms and the gastroscopic diagnosis 
was ulcerating carcinoma. 

From the above experience it must be concluded that the diagnosis 
of sarcoma of the stomach can not be established by gastroscopic exami- 
nation alone. No constant or even frequent appearance can be classified 
as characteristic of gastric sarcoma. However, the gastroscopic appear- 
ance of polypoid submucous tumors covered by relatively normal mucous 
membrane, diffuse infiltrative lesions, or ulcerative lesions covered by 
an adherent layer of white gelatinous secretion should suggest gastric 
sarcoma in the differential diagnosis. 


a b 


Fic. 4. Case 9. (a) Roentgenogram of the stomach showing diffuse infiltrative lesion with a 


large irregular ulcer on the lesser curvature. (b) Gastroscopic picture showing large ulcer 
on the lesser curvature just proximal to the angulus; edges rolled and nodular; base necrotic. 
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Renshaw,” while associated with Schindler, described a case of 
lymphosarcoma of the stomach and thought that gastroscopy could be 
of aid in establishing the differential diagnosis. ‘The experience in this 
study is in keeping with the opinion of Bockus,’ who says: 

‘Schindler described the gastroscopic appearance of the diffuse 
infiltrative type of lymphosarcoma, stating that the gastroscopic find- 
ings are ‘characteristic and cannot be mistaken for any other picture... 
the tremendous infiltration with protruding hemorrhages, numerous 
foids and nodules is almost pathognomonic’. That statement is more 
positive than the description justifies and I doubt that one could differ- 
entiate, by gastroscopy alone, diffuse sarcomatous invasion from a 
similar diffuse infiltrative type of carcinoma or possibly from leukemia 
or Hodgkin’s disease. Obviously it is impossible to differentiate the more 
circumscribed lymphosarcomas from gastric carcinomas. The number 
of gastroscopic observations do not, in my opinion, justify any definite 
statement concerning the value of gastroscopy in the differential diag- 
nosis between sarcoma and other gastric tumors or invasive processes.” 

Yarnis and Colp,” describing their gastroscopic experience with 
sarcoma of the stomach, thought that the most typical picture seen was 
that of large polypoid rugae covered by relatively normal mucous 
membrane. They said: ‘“‘Gastroscopy may prove of definite diagnostic 
value especially in identifying the diffusely infiltrating type of numerous 
submucous tumors. The marked exaggeration of the rugae with ridge- 
like elevation and polypoid formation, and the presence of nodular 
tumors of varying size, covered by relatively normal mucous membrane 
or with the minimal degree of ulceration are rather characteristic. How- 
ever, it is almost impossible to differentiate the ulcerative or localized 
polypoid tumors from other malignancies of the stomach, unless a biopsy 
is performed.” 

In the cases of this series the “‘characteristic’’ picture was commonly 
observed. In addition, the presence of a “‘gelatinous-like’”’ exudate 
(fig. 3b) partially covering ulcerative lesions was frequently noted. 
However, in several instances a similar picture was seen and the diag- 
nosis of sarcoma was ventured, but histologically the lesions proved to 
be carcinomas. Of the gastroscopically-viewed gastric sarcomas re- 
ported in the literature, the majority were considered carcinomas, oF 
there was some other evidence, such as a biopsy specimen or the presence 
of metastatic growths in lymph nodes, to aid the gastroscopist in making 
the diagnosis. 4" 4" 

Giere® reported a case in which the lesion was correctly diagnosed 
by gastroscopic examination one month after roentgen examination had 
failed to disclose any abnormality of the stomach. 
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SARCOMA OF THE STOMACH 


It is interesting to note that among the 15 patients in this series who 
were Operated upon, only 2 lesions were recognized as sarcoma from 
inspection of the gross material. This observation serves to emphasize 
the difficulties of recognizing these growths by roentgenologic or endo- 
scopic examination. 


Treatment and Results (Table) 


There is some difference of opinion as to the preferred method of 
treatment of sarcoma of the stomach. Some authors *"* believe gastric 
resection is the procedure of choice, particularly in the case of aparently 
localized or exogastric tumors. It is important to obtain ma‘<rial by 
biopsy in every case. Roentgen therapy may relieve symptoms and pro- 
long life even in the ‘“‘hopeless case’’. 

Many lymphosarcomas are resectable and many others are respon- 
sive to irradiation therapy, so that the duration of life following the 
discovery of the lesion may be quite long. Bockus believes it quite possible 
that some cases of lymphosarcoma are actually cured. It is this more 
favorable therapeutic response of sarcomas, as compared to carcinomas, 
which emphasizes the importance of an early diagnosis. 


All living patients in this series have been contacted within recent 
months. Two patients, both having been treated with a combination of 
operation and roentgen therapy, have survived five years without evi- 
dence of recurrence. Two patients have survived more than three years, 
again both having been treated with a combination of operative and 
roentgen therapy. Two patients have survived more than one year. One 
was treated by operation and subsequent irradiation, and the other 
patient, who had leiomyosarcoma, was treated by operation alone. The 
latter patient has evidence of a recurrence of the growth at present. 


Three patients received only roentgen therapy, the longest survival 
being seventeen months. 

From the literature Archer and Cooper collected 13 cases in which 
five-year survivals were obtained. Of these, 8 were treated by irradiation 
alone, 4 by a combination of operation and irradiation, and 1 by 
operation alone. 

Madding and Walters® and Jenkinson * and Krumbhaar”™ have 
stressed the importance of differentiating the reticulum cell sarcomas 
from the malignant lymphocytomas because of the greater resistance of 
the reticulum cell type of lymphosarcoma to roentgen therapy. The 
group of patients with malignant lymphocytoma were found to have a 
better life expectancy. They point out that the life span was nearly 
identical in their patients treated by operation alone and those on whom 
irradiation therapy was used as an adjunct, adding that when comparing 
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(not completed) 





Case} Age | Sex Type Lesion | Treatment Time | Result 
| | Followed| 
ls 55 | F Lymphosarcoma | 
| (type undeter- Gastric resection and | 7 months) Died 
| mined) | roentgen therapy | 
2. | 68 | M | Lymphosareoma | None | 13 days | Died 
| | ly mphocytic ty ype)| 
3. | 55] M| Ly mphosareoma. Ta Total gastrectomy | 5 weeks | Died 
| (lymphocytic type)| | 
4.| 63| F | Lymphosarcoma | Total gastrectomy | 1 year | Living & well 
(lymphocytic type)! and roentgen therapy | 
5 50 | M | Lymphosarcoma Exploration; partial | 7 years, | Living & well 
gastric resection; | 9 mo. 
roentgen therapy | 





| Lymphosarcoma 
| (lymphocytic type)| 


6. | 66| M| 


Exploration and bi- 
opsy; roentgen ther- 
apy discontinued 
(poor condition) 


1 month | Died 
| 


| 








(lymphocytic ty pe)) 


only 


7 64 F | Lymphosarcoma | Gastric resection 1 day | Died 
(reticulum cell) | (acute perforation) (postop- | 
| and roentgen therapy erative) | 
8 27! M | Lymphosarcoma | Roentgen therapy 3 months Died 





9. 62 M | Lymphosarcoma | 


(ly mphocytic ty pe)| 


Gastric resection and 
roentgen therapy 





5 years, | Living & well 
6mo. | 




















ee ee 























biopsy 


| 
10 85 M Lymphosarcoma | Roentgen therapy | 1 year, | Died 
| (lymphocytic ty pe)| only | 5 mo. 
1] 52 M Lymphosarcoma | ‘Total gastrectomy | 1 year | Died 
(reticulum cell) 
12 4] M | Ly mphoss urcoma_ | Partial gastrectomy | 3 years, | Living & well 
(lymphocytic type)| and roentgen therapy 11 mo. 
13 38 | M | Lymphosarcoma Gastric resection 1 month | Died 
(reticulum cell) (massive hem- 
| orrhage) 
14. 56 M Lymphosarcoma Gastric resection and | 2 weeks | Died 
(type undeter- resection of secondary | (intestinal ob- 
mined) | neoplasta of ileum | struction and 
| peritonitis) 
ca aie mn ERT Pree Rae me! EP ae eneet =a Geaaean Aa’ ge or 
15 46 | M | Lymphosarcoma Gastric resection and | 3 years, | Living & well 
| (type undeter- roentgen therapy | 6 mo. 
| mined) 
7 eee |g | er ee (<> Se Rs ie va a 
16. 62 F Leiomyosarcoma Resection gastric | 2 years | Living but has 
| neoplasm | 3mo. | evidence of a 
recurrence; in 
} | 4 poor condition 
17 44 M Lemehen ureoma_ | Gastric resection | 1 week | Died 
(lymphocytic type)} | (postop- | (peritonitis) 
erative) | 
18. | 64 | M_ | Fibrosarcoma Exploration and 2 <a Died 





19. 61 | M | Fibrosarcoma 








No therapy; biopsy 
obtained through an 
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SARCOMA OF THE STOMACH 


survival rates it is necessary to consider that patients who have been 
treated by both irradiation and surgery were usually those with involve- 
ment of the lymph nodes. 

Taylor states that the degree of radiosensitivity of the growth is not 
predictable from the study of the pathologic material. 

Inspection of the table will reveal that in this series patients having 
a malignant lymphocytoma showed a more favorable therapeutic 
response. 


Summary and Conclusions 


1. Nineteen proved cases of gastric sarcoma are presented. Each 
living patient has been contacted within recent months. 

The pathology of gastric sarcoma is briefly discussed, and the histo- 
logic characteristics of the types included are briefly described (fig. 1.) 

The clinical features of gastric sarcoma are described, and the fre- 
quency of a symptom-complex resembling peptic ulcer is emphasized. 
In these patients, demonstrable ulceration of the gastric mucosa was 
regularly associated with the presence of this ulcer-like syndrome. 
Mucosal ulceration and the associated symptom-complex was limited 
to the lymphosarcomas. 

Emphasis should be placed on the fact that every patient presenting 
symptoms of peptic ulcer should have an x-ray examination before treat- 
ment is prescribed. It is not uncommon to see patients who have been 
placed on ulcer management without this examination. The symptoms 
may thus be relieved in a person who harbors an early sarcoma of the 
stomach. A gastroscopic examination is important when the roentgen 
examination discloses abnormal findings in the stomach. 

The average duration of symptoms was 10.3 months. 

The average age of patients in this series was 54.2 years, an unusually 
high figure when compared to those reported by many other authors. 
This finding indicates that gastric sarcoma must not be suspected in 
relatively young patients only. 

Sarcoma of the stomach occurred predominately in the male sex. 

Two patients had acute massive gastrointestinal hemorrhages. One 
patient suffered an acute perforation of a reticulum cell sarcoma of the 
stomach. These are uncommon complications of gastric sarcoma. 

A palpable mass was present in only 25 per cent of gastric lympho- 
sarcomas but was present in each of the 3 spindle cell myosarcomas. 

2. All of the 19 patients had roentgen examinations. The most com- 
mon and significant roentgenologic findings were hypertrophy of the 
gastric rugae, large irregular ulcerations, diffuse infiltration, and the 
presence of single or multiple polypoid gastric neoplasms. Although it 
is not possible to identify positively a gastric neoplasm as sarcoma by 
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roentgenologic study alone, the procedure appears to be the most 
valuable in endeavoring to differentiate between gastric sarcoma and 
carcinoma. 

3. Six of the 19 patients had one or more gastroscopic examinations. 
The gastroscopic pictures commonly encountered in sarcoma of the 
stomach are described. The results of this experience indicate that while 
the malignant character of the lesion will be recognized in nearly all 
cases, it is not possible to differentiate between carcinoma and the vari- 
ous types of sarcoma of the stomach by gastroscopy alone. A positive 
diagnosis of gastric sarcoma can be made only by careful histologic 
examination. 

4. The preferred method of treatment of gastric sarcoma re- 
mains undecided. Each patient presents an individual problem. When 
the patient has a localized lesion in the distal half of the stomach, dis- 
covered early, gastric resection alone may result in cure. When there 
are extensive lesions in the upper portion of the stomach it may be 
possible to procure a specimen for biopsy by esophagoscopic examina- 
tion, using a small forceps longer than the esophagoscope. In this in- 
stance if microscopic examination reveals the presence of lympho- 
sarcoma, roentgen therapy alone, rather than total gastrectomy, is the 
preferred therapy. When the initial examination reveals glandular 
metastases and microscopic examination of one of the glands reveals the 
presence of sarcoma, roentgen therapy may relieve symptoms and pro- 
long life. Before concluding that ‘“‘nothing can be done’, other than 
using palliative therapy, a biopsy is of paramount importance. 

The 2 patients in this series who have survived for more than five 
years without evidence of recurrence were treated with a combination 
of surgery and roentgen therapy, as were the 2 patients who are in good 
health more than three years after treatment was begun. 

A follow-up report* concerns a patient, previously reported as a 
nineteen-year surgical cure of gastric sarcoma, who was found to be in 
good health thirty-one years after operation. 

Reports in the literature have stressed the greater resistance of 
reticulum cell lymphosarcomas to roentgen therapy, thus serving to 
emphasize the necessity of careful classification of these growths accord- 
ing to specific cell type as well as to histogenesis. 

The more favorable therapeutic response of gastric sarcoma, as 
compared to carcinoma, is apparent throughout the literature. This 
stresses the importance of diagnosis of this uncommon lesion by explora- 

* In June, 1914, Dr. Frank E. Bunts operated upon a 10-year-old child with a small round 


cell sarcoma of the stomach. This case has been reported as the longest recorded survival 


(nineteen years).1,28 The patient was contacted in May, 1945, thirty-one years after operation, 


at which time he was in excellent health. It was not possible to obtain pathologic material for 
review at this time. 
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tory laparotomy and biopsy, by biopsy of available metastatic lesions, 
or in occasional cases by a biopsy obtained through an open esophago- 


scope. 
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OPHTHALMOLOGY 
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TOO WAS <-c55.5 61s Registration 
je 0S COORIOREO sie «ac osc ese ieiein e exe Ua anaes P. C. Kronretp, M.D.* 
7ST 09S 1 aaa Gonioscopy (continued)................ P. C. KronFe.p, M.D. 
MCDUNPEElees sisis.: 6 Pathologic Physiology of Strabismus........ F. H. Apter, M.D.* 
7 hy Ao): Oe re Presentation OF Cases... 65.5 0 cect eeeds LueBerT Docter, M.D. 
GSO DS os 3.0950) Dinner 
B00 AR osc or0 Treatment of Convergent Strabismus......... F. H. Apter, M.D. 
Wednesday, December 3, 1947 

9:00) aime. s.5'..5.0/01 Interpretation of Visual Fields............. R. J. Kennepy, M.D. 
00 Asis a. cco sre Ophthalmoscopic Interpretation of Vascular 

Disease of the Retinal... <0: 0000060 J. E. L. Keyes, M.D.* 
E200 Ais. ciesa:s Clinical Treatment of Hyperthyroidism 

Associated with Exophthalmos ....... E. P. McCuttacu, M.D. 
12:00 m. ........Luncheon 
SSO) PsN orsco:e-o 4 Torticollis of Ocular Origin with Case Reports.R. J. KENNEpy, M.D. 
POOP, os arsois ad Alterations of Plasma Proteins in Diabetic 

Retinitis; Effects of Diets............. R. W. Scunewer, M.D. 
7 Ao 1 9 1: er ee Neoplasms of Eyes and Adnexae............J. B. Hazarp, M.D. 
SCAU: 35.0. 5.4-<. Cataracts—Practical Points in Operative 

Treatment and Postoperative Care.......A. B. BRUNER, M.D.* 
ASSO BIB srs. 3is:e-o/s Presentation: of! Cases... .00s10 cde aved edna R. H. Davirs, M.D. 


* By Invitation 








REGISTRATION BLANK 


hae Frank EB. BoNts INSHEWUTE | 6 .0c ices Sdsrebiotcen ae tagies waaneeren , 1947 
Cleveland Clinic 
East 93rd Street and Euclid Avenue 
Cleveland 6, Ohio 
Gentlemen: 

Please register me for the course on “Diseases of the Eye, Ear, Nose, and Throat” 
which is to be given Dec. 1, 2, 3, 1947. 

I am sending check for $5.00, and the remainder of the fee, $5.00, will be paid on 
Registration, Dec. 1. 
NOTE: Checks should 


be made payable to the INARAE oc d:5-< acstod ax ole ate rate erecta ae sian ere eer ea 
Frank E. Bunts Institute 

and sent to Edwin P. Adee so i2i6.4 sie. sidecaledcctietgiarerelereia sath ieee ae 
Jordan, M.D., Cleveland Medical School and 

Clinic, Cleveland, Ohio. date OF GradtiatiOn s,s: 6 <4... .aisis 0 ves oe eens 


Mail registration blank to Dr. Epwin P. Jorpan, Cleveland Clinic, East 93rd 
Street and Euclid Avenue, Cleveland 6, Ohio. 
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